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The PRIESTMAN Trojan Grab is an outstanding development in 
ship discharging . . . is specially designed for handling bulk ot 
cargoes. Low open height enables the grab to reach under ships’ a th 
coamings. Streamlined shape prevents damage to grab and vessel. oe 
Wide spread reduces trimming time and cuts costs. ad 
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PRIESTMAN BROTHERS LIMITED + HOLDERNESS ENGINEERING WORKS - HULL - ENGLAND 
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One of the 
FOWLER 
Diesel Locomotives 


in service at Fisons 
new fertilizer factory 


at Immingham 


THIS 150 horse-power Fowler Diesel 





Locomotive is always ready for instarit 







use. It provides economical and quick 
vard wagon movement with the maximum 






comfort and vision for the driver. 
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Editorial Comments 


The Port of Grimsby and Immingham. 


In this issue we are publishing the third of the series of articles 
on the Humber Ports. This gives a detailed account of the growth 
of the Port of Grimsby and the subsequent construction of Imming- 
ham Dock, about six miles distant, as an adjunct for the import 
and export of general cargoes which total nearly 5 million tons a 
year, including more than 3 million tons of coal. 

Grimsby, besides having a general cargo trade of nearly 2 million 
tons per annum, is recognised as one of the principal fishery ports 
of the United Kingdom, and has modern facilities and equipment 
for the rapid handling and despatch of fish catches. 

The trade at both Grimsby and Immingham is being well main- 
tained and during recent weeks there have been indications of a 
labour shortage with consequent delay in the turn-round of ship- 
ping. This was particularly the case some weeks ago when several 
ships were undermanned and a considerable number of additional 
permanent dockers had to be recruited. A significant indication 
of the benefits of decasualisation and of the improved working 
conditions in the dock industry is the fact that many of the new 
men were dockers’ sons. It would appear therefore that, despite 
the unrest now being created in the industry by a minority of 
agitators, many of the prejudices inherited from the days of casual 
labour are being eliminated. 


Indiscipline Among Dock Workers. 


Early in September last, a strike of dock workers in Amsterdam 
provoked amused comments in the Dutch press. It was reported 
that it was not until the second day of the strike that the workers 
knew what they were striking for. Only then did the president of 
the Communist union concerned inform the strikers of the demands 
to be submitted. 

Such muddled action among dock workers is by no means 
unique, as is exemplified by the strike which commenced in London 
at the beginning of this month. The background of this latest 
stoppage is so complicated that the complete details of all the 
ramifications would occupy the space of a book, several chapters 
of which might well be devoted te consideration of the effects on 
the industry of the National Dock Labour Scheme. The imme- 
diate history of the strike probably began in August last with a 
dispute in Hull. A few dockers “loaned” by Cardiff to Hull 
objected to the “antiquated” system of unloading grain at a 
general cargo berth. Their places were taken by Hull dockers who 
also stopped work and very shortly 4,000 men were engaged in an 
unofficial strike. 

The men’s union, the Transport and General Workers’ Union. 
Would not support the strike, urging their members to return to 
work so that their grievances could be discussed with the em- 
Ployers. Strike leaders, however, approached the National Amal- 
gamated Stevedores and Dockers in London with a view to mem- 
bership. This union enrolled ex- -Transport Union members in 
both Hull and Birkenhead, thus creating a situation where a major 
dispute existed between the two unions concerned. Two points 
Which the Transport Union continually emphasised were, first, that 
the constitution of the National Joint Council of the Port Trans- 
Port Industry made the Hull strike unofficial, and secondly. that 





the rules of the T.U.C. forbid the acceptance of members of one 
union by another as the result of a trade dispute. 

The Hull strike, which curiously enough was in furtherance of 
mechanical handling, lasted for a period of 10 days, and no sooner 
had the men returned to work than a new dispute, over payment 
for sorting meat, arose in London. 

Members of both unions were involved but the Stevedores’ Union 
refused to meet the employers on this isolated issue and also 
refused to accept the agreement negotiated by the Transport union. 
When the Stevedores’ Union’s members would not accept the nego- 
tiated terms and ceased work, their organisation declared the strike 
official. The stoppage immediately threw members of the Trans- 
port Union’s members out of work. 

Speeches outside the gates of the various London Docks were 
made by Union officials, strikers and others, and so many issues 
were raised that many of the ordinary rank-and-file dockers could 
not have known where they were. Certainly the conciliation 
machinery had never been even started to deal with many of the 
speakers’ complaints, in most instances because of the Stevedores’ 
Union’s refusal to lift the ban which many months ago had been 
unconstitutionally imposed on the working of overtime. This ban 
was naturally one of the issues raised. 

The handling of mails and passengers’ baggage at one berth by 
merchant seamen was made a strong issue to bring out many of 
the “ hard core ” of the dock workers, the permanent employees of 
certain big organisations. Most of the strikers’ efforts were success- 
ful and work in many parts of the port was brought virtually to a 
standstill. 

Whatever the cause of the trouble, and they may well include 
the traditional habit among dockers of acting together without re- 
flection, its scale and persistence are beginning to constitute a 
national danger. In this complex set of circumstances, one is apt 
to lose sight of simple issues. There is machinery for settling dis- 
putes in the port industry. Why is it not properly used? There 
has long been a case for an urgent and thorough investigation into 
this question. When the answers are clear, it may be that the 
action the remedy demands will be far-reaching. If so, it should 
be taken fearlessly. In short, whoever undertakes the investigation 
must mean business. 


The Stowaway Problem. 


Stowaways have been described as an expensive nuisance to 
shipowners. They are certainly not welcome guests so far as dock 
and harbour authorities are concerned. Thus the discussions which 
took place at the Brighton meeting of the Comité Maritime Inter- 
nationale are of more than passing interest. It may seem strange 
that dock and harbour authorities were not represented at this 
meeting and for that reason it may be useful to consider the com- 
position of the Comité and what are its functions. It is an inter- 
national organisation representative of business interests and legal 
experts concerned with maritime law. It was founded in 1890 
and has been responsible for many international conventions 
covering different aspects of maritime law and commerce. The 
gathering at Brighton was made up of the permanent bureau of 
the C.M.I. with other selected delegates, and was in no sense a 
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decision-making body. Its task was to discuss the subjects on the 
agenda—of which stowaways, although of first importance, was 
not the only major matter——and to see if recommendations could 
be drawn up for submission to the plenary conference of the 
Comité, which will take place next year at Madrid. 

The British Maritime Law Association is the national unit of 
the Comité for this country and the British delegation was led by 
three judges—Mr. Justice Pilcher, Mr. Justice Devlin and Mr. 
Justice McNair. Shipowners, underwriters, average adjusters, and 
the Federation of British Industries were all represented. The 
chairman of the Stowaways Committee was Mr. H. E. Gorick, 
General Manager of the Chamber of Shipping. 

The problem of stowaways is, of course, as old, probably, as 
shipping itself. It was raised, as an international matter, at the 
League of Nations as far back as 1926. It was included in the 
Brighton conference agenda at the special request of French ship- 
owners. Surprisingly, having regard to the many delicate issues 
involved, there was a large measure of agreement on the remedies 
to be applied. Remembering the experience of stateless persons 
who have been carried backwards and forwards across the oceans 
of the world—at the expense of the carriers, namely, shipowners-— 
because no country was willing to let them land without “ papers ” 
—a proposed convention, that when a stowaway is found on a ship 
belonging to a signatory country it shall be permissible to land 
him at the nearest port, marks a very great advance on anything 
previously contemplated. Much of the credit for this is due to 
the able manner in which Mr. Gorick conducted the proceedings; 
two meetings were sufficient to bring about general understanding. 
It is a compliment, too, that the British Maritime Law Association 
should be delegated with the task of drawing up the convention to 
be submitted to the next plenary conference of the C.M.I. All 
this does not mean that the problem of the stowaway has been 
solved. The drafting of a convention is the first step; then must 
come acceptance by the C.M.I. as a whole; next, ratification on as 
wide a scale as possible, for only if there is real international 
agreement will success be achieved. But the Brighton meeting 
marks a real advance on anything that has yet been done to deal 
with stowaways. 


The Construction of Deepwater Quays. 

The design and construction of quays for ccean-going shipping 
is of the greatest importance to dock and harbour engineers 
throughout the world. In any given situation, the desired result 
can often be attained in a variety of ways. In most cases, how- 
ever, the method finally decided upon will depend upon the degree 
of longevity required and upon the site and availability of materials 
and labour. 

On another page is an article which describes the deepwater 
quays and lighterage wharves constructed under war conditions in 
the Suez Canal area of the Middle East Command. In this case, 
the governing factors were the need for quick construction and 
easy repair in case of damage by enemy action. These indicated 
the use of steel sheet piling. 

The article will be of particular value to students and others 
interested in sheet piling problems, for the complete design calcu- 
lations are given. Moreover, the author gives a useful sugg2stion 
of a new form of clutch device for extracting damaged sheet piling. 


Wharf Cranes and Ships’ Derricks. 

A cargo handling experiment recently made at the port of 
Leix6es is described in this issue. Two similar wharves were simi- 
larly equipped, except that at one the appliances included quay 
cranes, whereas at the other the work of loading and unloading 
ships was done exclusively with ships’ derricks. 

One of the conclusions drawn locally from the experiment is 
that the employment of cranes does not make for quicker loading 
and discharging of general cargo. The exception mentioned is 


bagged work. The opinion is expressed, moreover, that because 
slinging, unslinging, stowing, etc., take so long, the modern crane 
when used for handling general cargo, represents a useless waste, 
since the same results can be obtained with ships’ derricks. 

It is doubtful whether many stevedoring agencies in other Euro- 
pean ports would agree with these conclusions. In this country, 
for example, cranes are used to supplement ships’ purchases so that 


more gangs can be employed on the ship: where muc:) of the 
cargo is to be discharged to craft, as is frequently the casc in Lop. 
don for instance, the employment of cranes can be very in portant. 
It is often necessary to berth a ship on a pontoon so tha: barges 
can work each side of her. Where this is done, the crine cap 
plumb barges which often have to be placed in such positions that 
they cannot be plumbed by the ship’s gear. Cranes, moreover. 
are particularly useful to place big or awkward packages 1 barge 
or railway truck without the need of moving the convey:nce, — 

The comparative efficiency of crane and winch depends upon 
such factors as the type of traffic being handled, the type of ship 
being worked, the number of gangs needed in each hold, the cus. 
toms and practices of the labour employed, whether the cargo is to 
be landed or delivered to craft, the facilities on the quay and also 
whether there is a big tidal rise and fall at the berth. The experi. 
ment at Leixdes is undoubtedly of interest but it does not appear 
to have provided any evidence to alter the generally held opinion 
that what is best at one port (or even at one quay) may be up. 
suitable at another. 


High Working Costs at Port of Calcutta. 


According to a recent report in the “ Calcutta Statesman,” the 
present state of working at the Port of Calcutta is far from satis. 
factory, and cargoes are being handled at a rate considerably 
below the port’s capabilities. The scale of charges now ranks as 
the highest in India, being twice as high as at Madras, and four 
times those ruling at Vizagapatam. This is having a serious 
effect on general trade prospects, especially exports which include 
heavy ore shipments of iron and manganese. 

The last few years have seen large increases in most of Calcutta’s 
port charges. The cost of pilotage for a vessel of approximately 
9,000 gross tons in 1946 was Rs. 1,130, one way. In November of 
last year the cost for the same vessel had risen to Rs. 2,040. The 
price charged by the Calcutta Corporation for supplying water to 
ships in the stream and at the berths was increased by 60 per cent. 
during 1953 and retrospectively from May 1, 1952. In September, 
1953, the price of tube-well water supplied by the Port Commis- 
sioners to certain berths was increased by 25 per cent. Light dues 
chargeable on net registered tons had also increased and surcharges 
have been imposed on the whole tariff of Port Commissioners’ 
charges covering such items as tug, crane and berth hire, harbour 
master’s fees, and traffic charges. These surcharges have increased 
from a range between 124 per cent. and 25 per cent. in 1946 to the 
present 334 per cent. on most items in the tariff. 

The most serious increase has been due to the rise in charges 
for stevedoring resulting from the working of the Calcutta Dock 
Labour Board which was established in September, 1953. The 
heavy financial strain imposed upon the Board by the obligation 
to provide all registered workers with 12 days’ guaranteed mini- 
mum wages a month, and also Re | a day attendance allowance 
for the days on which no work can be provided, has had to be 
supported by a levy calculated on gross wages paid by stevedores 
to labour whether hired monthly or from the Pool. When the Board 
was established a loan was made payable to finance initial opera- 
tions, and in the following November a levy of 15 per cent. was 
imposed. This was increased to 40 per cent. in December, to 100 
per cent. on February 1, 1954, and then lowered to 80 per cent. 
on April 1. The cost of the levy is at present being met by steamer 
agents, on behalf of the dock labour, but in spite of this the rate 
of cargo handling has fallen by almost a half since the scheme 
came into operation. 

Dock labour’s grievances have centred round the method of 
selecting gangs from the Pool. Under the terms of the settlement 
negotiated in Delhi, labour gave undertakings to cease go-slow 
tactics and submit to discipline, provided the seniority selection 
rules were re-established. Although it is acknowleged that normal 
working has still not been resumed, it has not yet been possible to 
take disciplinary action against labour and the matter stil! rests 
with the Chairman of the Dock Labour Board. The monthly 
gangs are working reasonably well under the present arrangements, 
but the output of the Pool gangs is still well below the level which 
can be expected for this type of labour. The serious problem which 
this continual go-slow working represents will have to be deal! with 
before conditions at the port can return to normal. 
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(3) The Port of Grimsby and Immingham 


HE town of Great Grimsby owes its 
growth only in part to the fishing 
trade, which during the last hundred 

years has made it famous. The 
Borough was incorporated by Charter from 
King John as early as 1201, and by the time 
of Edward III the haven had been developed 
for commercial trade and the place had be- 
come an important sea port on the East 
Coast. During the ensuing centuries the 
satural harbour became obstructed by silt 
from the Humber, and it was not until 1796 
that the Grimsby Haven Company was 
empowered by Act of Parliament to widen, 
deepen, enlarge, alter and improve the haven. 


The development initiated by the Grimsby 
Haven Company certainly set the foundation 
of the present Grimsby, and the population 
increased from 982 in 1790 to 2,747 in 1812. 
By 1851 the figure stood at 8,638, and the 
discovery and developmeni of the fishing 
grounds in the North Sea gave further 
impetus to the growth of the town and port. 
A certain amount of fishing had been con- 
ducted from Grimsby in the early part of 
the nineteenth century, but the industry 
grew rapidly after the early 1850’s. Both 
the Grimsby Commercial Docks and the 
Fish Docks have, therefore, their origins in 
the developments made by the Grimsby 
Haven Company in the early 1800’s, and 
to-day the port system of Grimsby, with its 
satellite at Immingham, consists of four 
Commercial Docks and three Fish Docks, 
and has a total water area of 183 acres and 
§ miles of quays. 


Alexandra Dock. 


The first steps taken by the Grimsby 
Haven Company to improve the Old Har- 
bour were to divert the River Freshney to 
provide water to flush the haven and so to 
clear the silt which had accumulated in its 
mouth. The river was embanked to keep 
the stream sufficiently high for the purpose 
during the first half of the last century, and 
was widened to become what is now the 
South Arm of the Alexandra Dock. Major 
dock development has taken place on the 
west side of this arm, and on the east side 
are private premises, the origin of which 
dates from the time when the haven was 
ued in its natural state. Access to this 
arm was originally direct from the Humber. 
In 1879 the West Arm was added, increasing 
the total water area to 49 acres, and with 
improved access through the Royal Dock 
the Alexandra Dock as it is now came into 
being. Dealing mainly with the timber trade, 
the dock is equipped with electric cranes on 
the north side of the West Arm; cargoes are 
also (lischarged at open berths in the South 
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(Continued from page 136) 


and West Arms to storage yards and mer- 
chants’ premises situated on the dock 
estate, fed by rail direct from the quays. 
Last year some 90,000 tons of timber 
passed through this dock mainly from the 
Baltic Countries. 


Royal Dock. 

The Royal Dock reached its centenary 
two years ago, and up to the 1914/1918 war 
dealt with a heavy Continental traffic. The 


this limitation on road access is not retarding 
the growth of the port. On the West Side a 
large export shed, originally the transit 
point for passengers and freight for the 
Great Central Railway’s Continental 
steamers, is now being increasingly used in 
connection with the import business. In 
addition to the sheds, there are also open 
berths. Electric and hydraulic cranes of 2 
to 5-ton capacity, and a sheer legs of 60- 
tons are available. A jetty served by four 














Discharging Danish butter at Royal Dock, Grimsby. 


disruption to Continental trade, together 
with the growth in the size of shipping, led 
to a serious decline in the tonnage passing 
through the port during the inter-war years, 
but to-day there are signs of improvement 
in trade in the near Continental business. 
The dock has a water area of 25 acres and 
is well provided with transit shed and ware- 
house accommodation, and cranage power 
for the handling of all types of general 
cargo. The dock was built by the Man- 
chester, Sheffield and Lincolnshire Railway, 
and was designed for rail traffic. The 
peculiar construction of the dock quays, 
which are built on brick arches, has to some 
extent limited the development of roads on 
the quayside, but an extension of the East 
Side transit sheds indicates that even with 
the current development of road haulage 


coal conveyors provides four coaling berths 
and a useful trade is done in coal shipment 
to both coastwise and Continental destin- 
ations. A feature of this dock, and indeed a 
landmark at Grimsby, is the hydraulic water 
tower situated at the Lockhead. The tower 
is 306 feet high and required 1,000,000 
bricks in its construction. Originally built 
to create hydraulic power to operate the 
lock gates, the tower now serves to provide 
cleansing water for the Fish Market 
operations. 


Union Dock. 

Linking the Royal and Alexandra Docks 
is the Union Dock, which provides a useful 
berth equipped with two electric cranes for 
the handling of bulk cargoes, principally 
consisting of wood pulp and china clay. 
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The Fish Docks. 


The first Fish Dock at Gri: sby wa; 
opened in 1856. No. 2 was open: | in 18% 
and extended in 1900. A further Jock wa; 
opened in 1934, and to-day the \ ater are, 
of the three docks is 63 acres. [he Fis; 
Market lies on the south and we: sides of 
Nos. 1 and 2 Docks, and extends | or near 
a mile. Some 600 fish merchants ‘ave their 
place of business on the market or in the 
dock area. 


The third and newest Fish Dock provides 
facilities for fitting and repairing vessels and 
for bunkering. There are three jetties for 
coal shipment, a graving dock, and thre 
hauling slipways of a capacity of up to 1,08) 
tons dead weight, giving access 10 seven 
side slips. 


Crushed ice, of which the annual cop. 
sumption is a quarter of a million tons, js 
produced at the factory of the Grimsby Ice 
Company on the dock, and loaded through 
a conveyor system to the fishing vessels in 
No. 2 Dock. 


IMMINGHAM DOCK 


At the turn of the century the expansion 
of trade, and particularly of coal exports, 
led the Great Central Railway to consider 
a further extension of the Grimsby Docks to 
cater for deep draughted vessels. Limitations 
on the possible expansion of the Grimsby 
group led to the selection of a site some six 
miles west of Grimsby where, near the 
village of Immingham, the main channel of 
the Humber flowed close to the Lincoln 
shire shore. Construction of the new dock 
was undertaken in the early part of the 
present centugy, and the dock was opened 
in 1912. There is a water area of 45 acres, 
with ample room for further expansion, and 
the depth ranges from 30 feet to 36 feel. 
There are over 9,000 feet of quays and berths 
served by cranes of 2 to 50 tons capacity. 
Open berths are available for the handling 
of bulk cargoes, and _ three recent 
modernised transit sheds cater for the more 
general trade. One of the quays is equipped 
with grain elevators feeding into a grain silo 
having accommodation for 8,000 tons in 
bins and 6,000 tons open storage. Originall) 
seven coal hoists were erected on the South 
Quay, but following the reduction in coal 
shipments during the inter-war years, these 
have been reduced to five. A further coal 
hoist on the Western Jetty permits of 
vessels taking bunkers without entering the 
dock: cargo coal can also be loaded at this 
point. 

Immediately in rear of the dock the 
extensive railway layout—there are no less 
than 166 miles of sidings—affords ample 
accommodation for the holding of coal in 
wagons prior to shipment. From _ the 
storage sidings the movement of the wagons 
to the hoists for shipment is by gravity. and 
after shipment, the empty wagons are 
released from the hoist tables at high level 
to gravitate into the empty sidings. The 
hoists have now been in use for 4!) years. 
and a programme for progressive replace- 
ment by electric coal conveyors is in course 
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of development, the details of which will be 
the subject of a subsequent article. 

In the space liberated by the removal of 
the two coal hoists, quay facilities have 
been provided for the discharge of raw 
materials direct into the fertiliser factory 
established by Messrs. Fisons in the immedi- 
ate post-war years. At this quay, bulk 


cargoes Of phosphates, potash, sulphur and 
similar materials are discharged by crane 
and grab and conveyed into the factory by 
an extensive conveyor system. There are 
large timber yards in the western portion of 
the dock estate, where heavy stocks of 
mining timber, mainly for the East Midland 
Division of the National Coal Board, are 
held prior to onward conveyance to the 
collieries. 


Eastern Jetty. 


The Eastern Jetty was planned originally 
i deal with passenger traffic, and it was 
intended to construct a passenger terminal 
here. Except for a limited number of 
pleasure cruises instituted during the inter- 
war years, the passenger trade did not 
develop, and there has been no resumption 
of the cruises since the war. The Eastern 
Jetty has now been converted for the 
importation of oil, which is conveyed by pipe 
line to tanks on the land north-east of the 
dock now being developed for oil storage. 
One depot is already well established, and 
a further installation served from the same 
jetty will shortly be in course of construc- 
tion. 

Ship repair is carried out by a private 
company whose graving dock, 740-ft. long 
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Van being lifted by crane at No. | Berth, 
Immingham Dock, for shipment to Australia. 


by 57-ft. wide, adjoins the Lock Entrance, 
and is capable of sub-division to permit two 
ships being dry docked simultaneously. 
One of the difficulties which faced the 
Great Central Railway in the development 
of Immingham Dock was the transportation 
of labour. Grimsby was, and still is, the 
source of the labour supply, and though the 





promoters of Immingham Dock had hopes 
that Immingham itself would grow from a 
small village into a town as_ business 
developed at the port, the place has remained 
practically unconscious of the ships nearby, 
except for the growing volume of road 
traffic. The railway, therefore, constructed 
an electric tramway between Grimsby and 
the new port, starting near the Alexandra 
Dock and ending at the Immingham Dock 
entrance. This tramway, six miles in length, 
is less than half the distance by road, and 
is still the principal means of passenger 
transport. At the beginning and end of the 
working day, the full complement of twelve 
or more cars leave in sequence conveying 
dockers and others to and from their place 
of work, for in the peak periods from 1,000 
to 1,200 passengers have to be carried in the 
one direction. At other times, a half-hourly 
service is adequate for the needs of the 
port, and by reason of the comparative dis- 
tances the tramway still offers a service 
which is quick and inexpensive. 


Trade at Grimsby and Immingham. 


Trade has taken some time to recover 
from the war, but during the last four years 
improvement has been rapid and tonnages 
dealt with have risen from a total of four 
million tons in 1950 to nearly six and three- 
quarter million tons in 1953, a considerable 
part of this recovery being due to coal 
shipped overseas or coastwise, which has 
risen from two and a half million tons to 
close on four and a half million tons in the 
same period. 
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Imports. 


Grimsby imports more than 25% of the 
fish consumed in the United Kingdom; most 
of this is from the British-owned Grimsby 
fishing fleets, although foreign landings since 
the war have at times been considerable. 
Well over 200,000 tons of fish are landed 
annually. 

For many years there has been a regular 
business in provision and dairy produce at 
Grimsby, imported principally from Den- 
mark, and two steamers a week arrive from 
Esbjerg and are dealt with at the Royal 
Dock sheds. The total tonnage of these 
commodities reached 56,000 tons in 1953, 
and whilst this is considerably below the 
pre-war import, there are signs that as the 
conditions in the provision trade return to 
normal the imports will again reach pre-war 
levels. 

Other commodities handled at Grimsby 
are woodpulp for paper making, of which 
more than 120,000 tons per annum are 
received for local mills and mills in the Shef- 
field district. Sawn timber and pitwood are 
also imported, and some 80,000 tons yearly 
have been handled in recent years. 


At Immingham the staple imports are iron 
ore and concentrates, chiefly for the Scun- 
thorpe blast furnaces; pyrites and ilmenite 
for the titanium factories located on the 
Humber bank: sulphur and _ phosphates, 
chiefly for the Immingham fertiliser factory; 
sawnwood and pitwood; and oil and spirit. 

Iron ore totalling approximately 400,000 
tons per annum is received mainly from 
Norway and Sweden, with smaller quantities 
from North Africa and Spain. Pyrites is 
again being handled, and approximately 


60,000 tons were received during 1953, 
chiefly from Cyprus. The tonnage of 
ilmenite imported during 1953 totalled 


53,000, and this business will increase as 
further development to the local factories 
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South West Arm, Immingham Dock, from the Granary. 


takes place. The main sources of supply 
are Norway and South-East Asia. Sulphur 
and phosphates for Messrs. Fisons’ factory 
totalled 190,000 tons last year, the main 
sources of supply being America and Africa. 
Sawnwood and pitwood from the Baltic and 
North America averaged well over 100,000 
tons during the last three years. Oil imports 
are steadily growing, and during 1953, 
130,000 tons were imported. 


Exports. 


In spite of the reduction in the number of 
hoists available, during 1953 Immingham 
shipped nearly three and a quarter million 
tons of coal, coke and patent fuel, which 
was the heaviest tonnage since the dock was 
opened, except for 1923. At Grimsby, over 
one and a quarter million tons of coal were 




















General view of Mineral Quay, Immingham Dock, from the west end. 


shipped last year, which was the best figure 
since 1931. A great proportion of this 
traffic is for coastwise destinations and 
largely for the British Electricity Authority, 
whose modern self - trimming ships are 
capable of rapid loading. The export trade 
in coal has fluctuated considerably with the 
vicissitudes of production and internal con- 
sumption, and the tonnage shipped for 
export has only been a small proportion of 
the total passing through the hoists. The 
East Midland coalfields, however, are 
rapidly developing, and the shipment of coal 
at these two ,ports is likely to continue to 
increase for some years; 1954, in fact, 
already bids fair to see higher figures at both 
places. In addition to coal, Grimsby’s chief 
export is in iron and steel and machinery, 
and a considerable tonnage of basic slag is 
also shipped coastwise. Immingham has 
facilities also for the accumulation of export! 
cargo, and there is a not inconsiderable trade 
in new cars, tractors, machinery and prt: 
fabricated houses. Shipment of Centurion 
tanks by tank landing craft for N.A.T.0. 
Forces in Denmark has been specially 
catered for by the construction of a ramp 
at the south-east corner of the dock, and this 
method of handling very heavy mobile loads 
for near Continental destinations will doub- 
less become increasingly important as the 
weight of armoured and other vehicles 
grows. 

There is ample room for the extension 0 
industry, both at Immingham and on th 
Humber Bank between Immingham ane 
Grimsby. These sites are well served by the 
railway which connects the two ports, ane 
although major port development 
Grimsby must be limited by the depth © 
water available in the approach channels 
well as the restricted space available aroun 
the docks, there is ample room at Imming: 
ham for the extension of the dock and dock 
facilities to cater for the increasing trade 
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Inicrnational Discussions on Stowaways 


A Convention to be Drafted 


(From a Special Correspondent) 


A meeting of the Permanent Bureau and selected national dele- 
sates, of the Comité Maritime Internationale was held at Brighton 
from September 20 to September 25. Delegates drawn from 18 
maritime countries were represented and the purpose of the meet- 
ing was to decide on proposals to be put forward to the next 
plenary conference of the C.M.I., to be held at Madrid in Septem- 
ber next year. The meeting was presided over by His Excellency 
Albert Lilar, president of the C.M.1L., and Minister of Justice in 
Belgium, and the subjects for discussion were: stowaways, laws 
on charterparties, limitation of shipowners’ liability to passengers, 
and marginal clauses in bills of lading. 

The chairman of the commission on stowaways was Mr. H. E. 
Gorick, C.B.E., general manager of the Chamber of Shipping of 
the United Kingdom. The commission itself was representative 
of 14 nations: Denmark, Finland, France, Germany, Great Britain, 
Greece, Italy, Netherlands, Norway, Portugal, Spain, Sweden, 
United States and Yugoslavia. Information communicated about 
the serious nature of the stowaway problem revealed that since 
1946 no fewer than 3,500 stowaways have reached Great Britain 
In some instances shipowners have been saddled with the respon- 
sibility for these uninvited guests for periods extending up to two 
years. While no evidence has been forthcoming of damage being 
done to ships or cargo, the presence on board of a number of 
undisciplined people—and there have been instances of as many 
as 25 stowaways being found in the same ship—might in some cir- 
cumstances prove embarrassing and eveii dangerous to a ship and 
her company. In a number of cases there is a political back- 
ground to the smuggling on board of people seeking residence in 
other countries. 

The commission came to the conclusion that, while the number 
of stowaways varied according to world conditions from year to 
year, the general problem was a serious one and called for an 
effort to reach international understanding. It was agreed that 
the C.M.I. was the appropriate body to deal with the matter, and 
the commission was satisfied that it was possible to reach inter- 
national agreement, at any rate on broad principles. It therefore 
decided to recommend to the permanent bureau that an inter- 
national convention should be drawn up for consideration at the 
full plenary session of the C.M.I. next year. The commission 
agreed on certain recommendations and it suggested that the 
British Maritime Law Association, which is the British “ branch ” 
of the C.M.I., should draft the proposed convention. 

Shipowners’ national organisations in the various maritime coun- 
tries will be asked, in collaboration with their respective Govern- 
ments, to keep more complete records of the number of stowaways 
found on board ship and dealt with by the authorities, so that the 
plenary session may have the fullest available information when 
it comes to deal with the matter. 

It was evident to all taking part in the discussions that no inter- 
national agreement can function unless there is unanimity on one 
cardinal point. Every country entering into the proposed conven- 
tion must agree that when a stowaway is found on any ship be- 
longing to a country signatory to the convention, it must be per- 
missible to land that stowaway at the nearest port. However, it 
Was appreciated that the matter did not end here. The future of 
the stowaway must be taken into consideration. | No country 
could justifiably bind itself to keep someone not a national of that 
country, particularly if he were a stateless person, although in the 
latter case human considerations alone might prompt a country to 
give asylum to a non-national stowaway. 

It might well be that the future of a stowaway landed “ at the 
nearest port” becomes a subject for negotiation between the 
“country of origin” and the “country where landed.” The res- 
ponsibility for and the cost of repatriation of a stowaway are 
( her matters requiring close study. 

Summing up this section of the work of the conference, it may 
b» said that a remarkable degree of unanimity was reached on the 
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subject of stowaways and the means to circumvent their attempts 
to smuggle themselves on board and, if they succeed, to see that 
as soon as they are discovered steps are taken to “send them 
packing.” 

Shipowners know that they will have the co-operation of officers 
and crew in whatever is done. Two years ago the Officers’ (Mer- 
chant Navy) Federation expressed the view in their annual report 
that the stowaway nuisance was one of the greatest worries of the 
master and chief officer of ships about to sail. It was pointed out 
that there was enough work to occupy all hands without having to 
organise a search for stowaways.. There are innumerable corners 
in almost any ship in which determined individuals can conceal 
themselves, with enhanced hopes of success if connivance of cargo 
workers has been secured. Consequently, it can rarely be the case 
that a search for stowaways is 100 per cent. effective, while addi- 
tional cases have occurred where members of a ship’s company 
have been severely injured through accidental falls while search- 
ing darkened “tween decks. 

The view of the federation’s council is that the problem will 
remain unabated without the most effective action being taken, 
and that is the knowledge that those successful enough to reach 
their hoped-for destination will be required to return without delay 
to the port whence they came. The council expressed the hope 
that firm action would be taken to provide such a deterrent, so 
that the burden resting on shipmasters and officers will in due 
course be alleviated. 

The Brighton conference has given a clear indication that the 
“ effective action” the federation supports may in a few years be 
universal practice. 








The River Hooghly and Port of Caleutta 


Problems of Head Water Supply and the 
Ship Canal Scheme 

Conservancy measures and dredging operations have, hitherto. 
enabled the approaches to the Port of Calcutta to be maintained 
in a more or less satisfactory working condition. | However, the 
high cost of the intensive dredging necessary, and the almost imme- 
diate worsening of conditions which result during periods when 
dredgers are laid up for overhaul, are factors that have received 
considerable attention. The adverse effects of too much or too 
little land water also have been examined. 

The construction of a ship canal from the head of the dock 
system to Diamond Harbour was proposed in 1946. The chief 
merit of which scheme, as it then appeared, lay in short circuiting 
the forty-two mile stretch of the Hooghly, to provide a deep water 
approach to the dock system in Calcutta. 

This proposal, which was then estimated to cost fifteen crores of 
rupees, was considered by the Port Commissioners, who, in view 
of the controversial issues involved, decided that expert opinion 
should be obtained on several points. The services of Sir Claude 
Inglis were accordingly enlisted, and in his report he advocated 
carrying out preliminary research by means of model experiments 

This suggestion was accepted by the Commissioners who sanc- 
tioned expenditure for conducting experiments with models of the 
river at the Central Water and Power Research Station, Poona. 
Close liaison was maintained throughout by the technical officers 
of the port and two models (the estuary model covering a stretch 
of about 150 miles of the river and the larger scale port model) 
have been successfully proved. Experiments are being carried out 
to evolve training works for the improvement of the various 
reaches of the Hooghly, for no complete solution of the problems 
of the river will be available until these are approved. In addi- 
tion, detailed model experiments were conducted to study the ré- 
gime of the river without dredging and river training works: the 
object being to investigate the river régime under post Diamond 
Harbour ship canal conditions if they were to materialise. 

These experiments conclusively prove that the stretch of the 
river between Diamond Harbour and Calcutta will, if left to itself. 
gradually deteriorate and the deterioration will gradually progress 
downstream till ultimately. over a iong veriod of time, the lower 
reaches of the river below Diamond Harbour may be adversely 
affected. 














The River Hooghly —continued 


Thus the Diamond Harbour ship canal scheme, apart from its 
other advantages and disadvantages, is not a long-term solution 
to the problems it is designed to solve. Moreover, model experi- 
ments already conducted have indicated that certain reaches, 
where the axes of flow of the tidal currents is divergent, can be 
improved by river training works. The Expert Committee 
appointed by the Government of India have unreservedly endorsed 
the conclusions so far reached on the model experiments in the 
following terms:— 

“Excellent work is being done at the Central Water and 
Power Research Station on the models of the Hooghly river. 
These have been very satisfactorily proved and the results 
obtained in the way of location and alignments of various train- 
ing works should be acceptable with complete confidence. 

So far, the experiments for the Sankrail Reach have been com- 
pleted and a spur has been evolved which will improve condi- 
tions in this locality. The construction of this spur should be 
taken up without hesitation as early as possible.” 


The Commissioners recently sanctioned the estimates for the 
construction of this spur and work is in progress. 

The Hooghly derives its head water supply from the parent 
stream Ganga through the three Nadia rivers known as the Bhagi- 
rathi, the Jalangi (the Hooghly is formed by the confluence of 
these two rivers at Nabadwip) and the Matabhanga, which ioins 
the Hooghly thirty-one miles below Nabadwip under the name 
of the Churni. The three Nadia rivers draw their discharge in the 
monsoon months only, their offtakes being dry during the rest of 
the year. The Bhagirathi is the most important of these three 
rivers. 

There is sufficient evidence from scundings and the records of 
gauge readings available up-to-date to show that the beds of these 
rivers are rising and while there is no such evidence of this trend 
at Rajmahal on the Ganga, the period in which these offtakes are 
open to the parent stream is progessively getting less. That is to 
say the higher reaches of the Hooghly between Calcutta and 
Nabadwip, which form the tidal reservoir in the dry season, have 
indicated a definite reduction in cubic capacity and it is essential 
that this trend should be checked. 

Having regard to the investigations already carried out, it 
appears that whatever is done about the construction of a ship 
canal between the sea and Calcutta there is undoubtedly an urgent 
need to improve the régime of the Hooghly River by training 
works and dredging in the lower reaches. The restoration of a 
perennial head water supply to the river is also essential. 





Coast Research in Western Germany 
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The “‘Kuestenausschuss Nord-und Ostsee ’ 


When the Federal Republic of Germany was constituted in 
1949, the administration and coastal engineering on the rivers and 
the coasts of the Baltic and the North Sea were distributed—in 
conformity with the de-centralization of the new republic—between 
federal authorities and those of the four North-German States, 
Niedersachsen, Schleswig-Holstein, Bremen and Hamburg. In 
order to avoid inter-departmental overlap there was founded, in 
the autumn of 1949, the “ Kuestenausschuss Nord-und Ostsee ” 
(Coastal Committee North Sea and Baltic). In this committee 
scientific and engineering experience are co-ordinated so that costly 
failures of new coastal constructions may be avoided. 

The Kuestenausschuss representatives working together on a 
voluntary basis are: the Federal Ministry for Traffic, the 
Ministries of Agriculture and Traffic of the states of Niedersachsen 
and Schleswig-Holstein, the river and port authorities of the city 
states of Hamburg and Bremen, the German Hydrographic Insti- 
tute (Hamburg), the German Meteorological Service (Hamburg), 
the Federal Institute for Water Affairs (Koblenz), the Federal 
Institue for Hydraulic Engineering (Karlsruhe and Wedel), the 
Board for Soil Research (Hanover), the universities in Hamburg 
and Kiel, and the technical university in Hanover. 
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The president of the Kuestenausschuss is Professor -Ing. 


(Hons.) Agatz (Bremen). The committee’s address is: | dep. 
burgufer 247, Kiel. 

A working committee divided into ten groups is by 
Ministerialrat i.R. Gaye (Kiel). About one hundred exp {s jn 
hydraulic engineering, biology, hydrography, agriculture, g. logy, 
marsh research, meteorology, and oceanography are work = on 
the following 

(1) Tidal rivers. 

(2) Coast subsidence, rise of sea level, floods. 
(3) North Sea coast protection. 

(4) Protection of the flat and steep Baltic coasts. 
(5) Development of the Bay of Heligoland. 

(6) Reclamation of land. 

(7) Hydraulic hydrometry. 

(8) Sand movement in the Bay of Heligoland. 
(9) Extirpation of the clam Teredo Navalis. 
(10) Utilisation of dredged mud. 


The work in these groups is voluntary and usually honorary, 
and includes the following tasks: ; 
(a) To produce a progress report on the results of the research 
done on the efficiency of coastal constructions, and on the 
problems still to be solved. 
(b) To suggest new research programmes. 
(c) To evaluate research results. 

The Kuestenausschuss also advises on difficult coastal engineer- 
ing problems if asked for by authorities or private bodies. 

All available German and foreign publications covering the 
field of the Kuestenausschuss are filed or noted in a card index. 

“ Die Kueste” is a publication of the Kuestenausschuss appear- 
ing in occasional numbers—four as yet—in which the most recent 
results of coast research are published. Volume | contains papers 
on the beach erosion at the Isle of Norderney, on the development 
of the River Ems, and the floods on the west coast of Schleswig- 
Holstein. The topic of volume 2 is the protection of the Baltic 
steep coasts. The problem of cultivating newly diked land is 
dealt with in volume 3. In volume 4 there have been published 
the “ derde Interim-Advies ” of the Deltacommissie of the Nether- 
lands on the “ Afdamming Zeearmen ” in German translation and 
different papers concerning coast research in the fields of oceano- 
graphy, cartography, hydraulic engineering, land reclamation, 
biology and hydrography. ‘ 

The intention of the Kuestenausschuss is to co-ordinate the 
experiences and opinions in all hydraulic affairs of the North Sea 
and the Baltic by voluntary co-operation and thereby to bring 
science and engineering into close contact. Its progress in the 
five years since its foundation has, it is claimed, led to gratifying 
developments. 








Port of Colombo Administration Report. 


The administration report for 1953 of the Colombo Port Com- 
mission, states that the number of vessels calling at Colombo rose 
from 1,352 in 1946 to 3,175 in 1953, with a net tonnage of over 
14,000,000. These figures give some idea of the extent to which 
the services of the port are strained at the present time. 

Import and export cargoes handled during the year were the 
highest ever recorded, although the amount of fuel oil and water 
supplied to ships fell by 12 and 9 per cent. respectively. An increase 
of 48 per cent. was registered in transhipment business compared 
with the previous year, and it is hoped that, as additional storage 
space becomes available under the port development scheme, this 
will become a major item in the port’s trade. The volume of 
passenger traffic continued at a satisfactory level, with an average 
of 33,000 passengers per month. 

Port revenue in 1953 was 19,769,098 rs., a slight fall compared 
with the previous year. There was an increase in expenditure of 
about 1,000,000 rs., more than half of which was due to increases 
in the cost of living allowances. Due to the marked progress of 
the port development scheme, expenditure from loan funds rose 
steeply from 9,832,258 rs. in 1951-52 to 21,976,315 rs. in 1952-53 

Due to the measures taken by the authorities and the co- 
operation of the operators in the port, the last part of the fre ht 
surcharge imposed by the Conference lines on Colombo car2oes 
was removed in the New Year. 
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Radar Experiences in 


THE Dock AND HARBOUR AUTHORITY 169 


the Port of Liverpool 


Review of Six Years Operation’ 


By CAPTAIN W. R. COLBECK, R.N.R. 


Introduction. 


HE Liverpool Port Radar Station has been in operation 

since July, 1948. The station is situated at the North-west 

corner of Gladstone Dock, at the mouth of the River 

Mersey, where it commands an uninterrupted view of the 

whole of Liverpool Bay and the lower part of the River Mersey 

(Fig. 1). Over 17,000 vessels enter the river each year, the majority 

approaching from the southern part of the Irish Sea, but all 

converging on the Bar Lightvessel, which marks the entrance to the 
main channel. 

The main channel (Fig. 2), which covers a distance of approxi- 
mately 13 miles to the Rock Lighthouse at the mouth of the river, 
has two bends and for over a mile of its length is only some 1,000 
feet in width. The determination of the positions of vessels in 
such a channel requires a high degree of discrimination in bearing 
and range, and the presentation of this information in a form which 
enables this degree of accuracy to be fully utilised. 

The functions of the shore-based radar are: 

(1) To enable the Harbour Authority to know accurately at 
any moment the positions of all vessels, whether at anchor 
or under way in the river and in the sea channels. 

(2) To enable the positions of ali floating sea marks, i.e. buoys 
and lightvessels, to be checked irrespective of visibility. 

(3) To assist vessels navigating in the river and sea channels, 
particularly in conditions of poor visibility. 

(4) To enable hoppers depositing dock dredgings, etc., at the 
spoil grounds to be monitored to ensure that such dump- 
ing does not take place at unauthorised positions. 

(5) To determine the positions of shipping casualties in thick 
weather and so assist the lifeboat and salvage vessels. 


Description of Equipment. 
The equipment is housed in a brick building close to the river 
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wall, the 15-ft. diameter rotating aerial being mounted on a ferro- 
concrete tower 80-ft. in height, the aerial being designed to operate 
satisfactorily in winds of up to 100 miles per hour (Fig. 3). 
Immediately to the north-eastward of the radar tower is a steel 
lattice tower carrying the R/T communication aerials. 

The display console (Fig. 4) contains six plan displays, three of 
which show a large scale plan of a section of the main channel; 
the fourth, a large scale plan of the lower part of the river; the 
fifth, a small scale plan of the whole of Liverpool Bay to a radius 
of 25 miles from the station; and the sixth display can be switched 
to cover any part of the bay or river on the large scale. This 
enables those parts of the bay not covered by the main channel 
displays, such as the dredging deposit sites, to be covered on the 
large scale and also, in the event of a failure of one of the large 
scale displays, provides an immediate stand-by. 

The major characteristics of the equipment are: 


Wavelength 3 cm. band (9,419 mg/s). 

Pulse power 30 kw. 

Pulse length ee 0.25 ps. 

Horizontal beam width .. 0.7°. 

Rotation speed 10 r.p.m. 

Display scale a ae s-inch to | mile (general 
display). 

2 inches to | mile (enlarged 

displays). 


The equipment is specially designed for rapid servicing and 
spare units can be quickly replaced in case of need. 

The information derived from the displays is communicated as 
necessary to the Port Authority’s office by teleprinter and direct 
telephone, and to pilots and masters of vessels by radio telephone. 

The station is operated as a branch of the Marine Department 
of the Port Authority, and the Communications Office of the 
Department, comprising direct land-line telegraphs to the light- 
house and signal station at Point Lynas and the lighthouse at 
Ormeshead, and the M/F radio telephone shore station for com- 
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municating with the Bar lightvessel and the salvage and buoyage 
vessels has been embodied in the organisation of the radar station, 
which also operates two V.H.F. radio telephony channels for com- 
munication with pilots and others. 

The frequencies used are: 

Channel | — Shore station 163.1 mg/cs, Mobile station 158.6 mg/cs. 
Channel 2 — 163.2 mg/cs, ' 158.7 mg/cs. 

Pilots are provided with specially designed portable radio tele- 
phone sets which are waterproof, weigh 20 Ib. complete with 
batteries, the life before recharging being approximately five hours 
with 10% on transmission. They cover six channels, two of which 
are allocated to the port radar station, the remaining four being 
allocated to the various dock entrances and are used for the 
purpose of passing docking instructions, etc. 

The station is manned continuously, at least two men being on 
duty at all times. The staff consists of the superintendent, station 
technician, and nine radar operator/telegraphist watchkeepers. 
Operation. 

All vessels entering the port communicate with the port radar 
station by VHF/RT when approaching the Bar lightvessel, irres- 
pective of whether they require radar information, giving their 
draft and expected time of arrival in the river. Docking instructions 
are then issued to the vessel, and if radar information is not 
required the vessel later communicates direct with the dockmaster 
of the dock system to which he is bound, to obtain detailed instruc- 
tions as to her turn for docking. At the same time as the docking 
instructions are issued, the vessel is informed of any navigational 
warnings which may be in force and also the state of visibility in 
the channels and river. 

Four methods are available to transfer the positional informa- 
tion provided by the displays to a chart or for transmission to the 
pilot or master of a vessel. Briefly the four methods are: 


(1) By true bearing and distance from the station. 

(2) By use of a co-ordinate grid reference system. 

(3) By a bearing and distance from the nearest fixed object, 
i.e. pier or jetty, or lightship or buoy. 


(4) By giving an approximate position relative to the centre- 
line of the channel or of the line of the buoys. 
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In the first few months of operation a large num of 
experimental runs were made in clear weather, and it was «: -ided 
that the best method of passing information to the pilot is 1 the 
form of a running commentary. The ship being serviced ac} now. 
ledges that she is receiving the information at intervals of th 2e to 
five minutes, the acknowledgment of each individual message >eing 
found to cause delay and seriously interfere with its effecti\ ness 
as a navigational aid. The running commentary comprise; the 
information available in the third and fourth methods des: ibed 
above. As an example: 

“You are now abeam of C.17 Black, distance off 200 feet. Your 
present course made good should take you the same distance oif the 
next buoy. There is one vessel at anchor mid-channel between C.23 
Black and C.16 Red.” 


And as the vessel progresses further up the channel: 


“You are now slightly on the Black side of mid-channel. k&urbo 
Boat Beacon bears 210 degrees distant two cables. The course you 
are making good is trending towards the Black buoy line.” 

It is, of course, necessary initially to identify the vessel which 
you are intending to assist. If the vessel is in the river or actually 
in the channels, she can normally identify herself by her position 
relative to a fixed object. If she is approaching the port from 
seaward under conditions of low visibility, a similar technique to 
that used by aircraft is adopted. The vessel makes a large alter- 
ation of course, stating the moment she is doing it, and after some 
minutes on that course reverts to her original course, which enables 
identification to be readily achieved. Once a vessel has been 
identified she is continuously tracked by marking her successive 
positions on the surface of the perspex cover of the display, using 
a chinagraph pencil. These marks can be side illuminated at will 
in the same way as the co-ordinate grid. 

For many reasons the navigation of a vessel must remain in 
the hands of the master and the pilot, who must always have the 
fullest control of the movement of the vessel under their charge 
and, particularly in our sea channels where tidal streams of up to 
4 knots setting in places at an angle of as much as 30 degrees to 
the line of the channel are encountered, it is impracticable to 
exert any direct control over a vessel under way in the form of 
instructions as to the course to be steered or the speed at which the 
vessel is to proceed. The services of the port radar station are 
considered to be an aid to navigatiorf and not a form of control. 
They are in every way similar to the provision by the Port 
Authority of buoys and lightvessels, lighthouses and radio beacons, 
and the navigational assistance to a vessel under way is only 
provided on request. 

A typical instance of assistance to a vessel entering the port 
during low visibility is shown in Fig. 5. The s.s. “ Arakaka”, 
2,814 tons, was entering the port at about 14 hours to high water 
on a spring tide, the visibility being slightly more than one mile 














Fig. 4. 
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Radar Experiences in the 


whe: she passed the Bar. 


five jiundred feet. Five outward bound and one inward bound 
vesscis had anchored shortly before this time in the Crosby 


Channel between Crosby Lightvessel and Burbo Boat Beacon, and 


two more inward bound vessels entering ahead of “ Arakaka ” 
anchored after they had passed Crosby Lightvessel. There were 
thus cight vessels at anchor in a length of the channel a little over 
one mile. When passing the Bar, the pilot of “ Arakaka” had 
identified himself and asked to be kept under observation, as 
although he did not require assistance at that time, he considered 
the visibility might deteriorate. At 22.00 hours, when approaching 
the sharp bend in the Crosby Channel, he requested the station to 
give him a continuous commentary, and with this assistance was 
able to proceed to an anchorage in the river, having steamed a 
distance of nearly 12 miles in 1} hours under visibility which was 
never more than 600 feet. To negotiate the passage between the 
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Fig. 5. 


anchored vessels in Crosby Channel it was necessary for her to 
leave the buoy line and steer a mid-channel course for about a 
mile after passing Crosby Lightvessel and then return to her own 
side of the channel. For a distance of 24 miles the only object 
sighted by the officers on the “ Arakaka ” was one of the anchored 
vessels. 

Considerable use is made of assistance from the station by the 
dredgers and hoppers of the local authorities proceeding to the 
spoil grounds to deposit their dredgings, thus avoiding some of 
the delays in the dredging programme which were caused through 
low visibility. 

The incidence of low visibility in the Mersey area does not vary 
greatly from year to year. The averages over a period of five 
years show that every year visibility of less than two miles is 
experienced for 1,366 hours, spread over 146 days. and for 
approximately 25% of this time the visibility is less than half a 
mile. The number of vessels making use of the services provided 
by the radar station has risen steadily year by year, as shown in 
Fig. 6, the total number of vessels in the first year being 229, whilst 
in the fifth year the number had risen to 853, the average number 
ty ssels entering the river each year remaining approximately 
the same. 


It will be noted that a number of vessels make use of radar 
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After negotiating about four miles of 
the channel, the visibility rapidly deteriorated to between four to 
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Port of Liverpool- -continued 


information in clear weather. A vessel at the Bar cannot, even in 
clear weather or if fitted with radar herself, be aware of the state 
of traffic in the river. If a large vessel arrives at the Bar too late 
to dock on a particular tide, the pilot may hesitate to bring the 
vessel into the river unless he can be sure of obtaining a safe 
anchorage berth, and it is possible that greater delay may follow 
if weather conditions deteriorate. In the twelve months 1952-53, 
183 vessels requested information in clear weather. 

During clear weather the equipment is operated at four-hourly 
intervals and at 44 hours to high water. A plot is made and a 
disposition statement prepared, giving the positions of all vessels 
at anchor and under way in the river or the sea channels and in 
1000 
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Fig. 6 


the approaches. It is broadcast on the VHF/RT at four-hourly 
periods, i.e. 12.00, 16.00 and so on. I am informed by pilots that 
quite a number of them make use of the information derived from 
the broadcasts without making a direct request to the radar station, 
and therefore a considerably greater number of vessels receive this 
information than are shown in the graph. Similarly, the number 
of vessels receiving a modified form of assistance during periods 
of low visibility is also greater than that shown. When the 
visibility is less than four miles the equipment is operated con- 
tinuously, with the exception of a two-hour break during the day 
low water for the purpose of routine maintenance. Under these 
conditions a disposition report is broadcast every half-hour, except 
when information is being given direct to which have 
requested it. 

It is not practicable to give any definite figures as to the saving 
to shipowners and to the Port Authority through the provision of 
radar assistance, but on a number of occasions owners have written 
stating that their vessel has saved one, two or even more tides by 


vessels 
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Radar Experiences in the Port of Liverpool—continued 


using the assistance provided, and the direct saving to the ship 
owners must therefore be considerable. No charge is made to 
individual ships for the information supplied, the cost of operating 
the station being borne from the Conservancy Fund, to which all 
vessels entering the river contribute, and out of which provision is 
also made for dredging, hydrographic surveying, and the provision 
of other navigational aids such as buoys and lighthouses. 

Several incidents have occurred since the station was opened 
where the port radar station has been able materially to assist the 
lifeboats and salvage vessels when proceeding to vessels in distress. 

In January this year the station, which was operating during 
fog, observed a small vessel, which was not in radio contact with 
the station, leave the channel, entering an area of shallow water 
among the sandbanks and carry out many alterations of course, 
which appeared to indicate that she was lost. This occurred shortly 
after high water and, as there was danger of the vessel grounding, 
the lifeboat was launched and proceeded to the vessel, which 
eventually safely entered the river. 

The port side of the main channel is marked by large light-floats 
which produce a good response on radar equipment, but the conical 
buoys on the starboard side of the channel provide a very poor 














radar target. Experiments with different types of radar reflectors 
have been carried out since 1946 and all the conical buoys are now 
fitted with reflectors. The two types are shown in the following 
illustrations. 

In the first one the conical outline is obtained by two vertical 
plates intersecting at right angles and stiffened by horizontal 
diaphragms (Fig. 7). This produces a very good radar response, 
but it is so large on the shore radar that its use is confined to the 
buoys at the outer end of the sea channels. In the second type a 
pentagonal cluster of corner reflectors is mounted on the top of 
the conical structure below the lantern (Fig. 8). This produces a 
good response to a range of over five miles. Although it is possible 
to mount a reflector above the lantern, the visual appearance of 
the buoy must be considered, and when mounted above the lantern 
it has the appearance of a topmark. It is our view that topmarks 
should only be used to distinguish buoys at special points and the 
reflector is therefore only mounted above the lantern when a top- 
mark is required. By mounting a pentagonal cluster directly on 
top of the superstructure, very little alteration is made in the visual 
appearance of the buoy. 

The question of being able to distinguish by radar a lightvessel 
from other vessels in the vicinity has been under consideration 
for a considerable period. The Government have developed an 
experimental Racon which produces an identifying trace on the 
P.P.I. of any commercial ship-borne radar. One of the two 
experimental installations has been in operation in the Bar light- 
vessel in Liverpool Bay for some months and the reports so far 
received indicate that an equipment of this type will be a valuable 
aid to navigation. 


Conclusion. 

The results after five years of operation of the Liverpo:: Por 
Radar Station show that shore-based radar is an important a. Jition 
to the facilities of a port. Its value is not only in assisting © vesse] 
to avoid danger, but also to the shipowner by assisting ve» cls to 
enter and leave the port in conditions of low visibility whe) they 
would otherwise be delayed, and to the administration of th. Port 
Authority by enabling a better utilisation of their berths «.1d by 
providing full information of the movements of traffic in their 
waters. 

Shore-based radar cannot ensure that all vessels can enter or 
leave under all conditions of visibility, as other circumstances such 
as the size and manceuvrability of a vessel, and tide anc wind 
conditions, will also have an effect, but it can be said that it wil] 
permit many vessels to navigate in conditions of visibility which 
would otherwise have brought all traffic to a standstill. 

To ensure the fullest benefits from shore-based radar there are 
three main requirements: 


(1) The equipment must be designed to meet the local con- 
ditions. 

(2) Direct radio/telephone contact between the pilot and the 
station staff is essential. 

(3) Pilots and masters must have full confidence in the ability 
of the operating staff of the station, which can only be 
attained by personal contact with each other. 


East African Harbour Works 


Progress of New Development Schemes 








A communication recently received from the East African Rail- 
ways and Harbours Administration states that progress on four 
major harbour developments is proceeding satisfactorily at Mom- 
basa, Mtwara, Tanga and Dar es Salaam. : 
Mombasa. 

The expansion of the Port of Mombasa now in progress falls 
under tour main heads—the provision ot two adaitional deep- 
water berths, the extension of the lighterage whart, the provision 
ot additional storage accommodation and the building of a con- 
necting causeway between the island and the mainland which will 
allow of a still further and major expansion of the port on the 
mainland. These works are estimated to cost approximately {4} 
million. 

The earliest increase in the capacity of the port will be afforded 
by the extension to the lighterage wharf now under construction. 
This will comprise eight “‘ stub-head ’’ jetties on steel bearing piles 
which will be served by fixed portal cranes to be transferred from 
No. 1 deep water berth which is being re-equipped with modern 
cranes more suited to present-day ocean-going ships. The lighter- 
age extension will be provided with a transit shed 420-ft. by 120-ft. 
to be erected close to the stub-head jetties. An open stacking 
ground, which will be rail Served and equipped with mobile cranes, 
will also be provided. 

The most important and the most costly of the projects is the 
construction of the two new berths, Nos. 8 and g. Berth No. 8 
is expected to be completed by November and should be in opera- 
tion by January. It is to be served by conveyors from the Magadi 
Soda sheds and will primarily be used as a soda loading berth. 
These two berths will probably be the last to be constructed on 
the Island of Mombasa. They will have a combined length of 
just under 1,300 feet and the wharf apron will be some 65 fect in 
width. They will be jointly served by a single-storey transit shed 
some 925 feet in length, which, with its clear span of 150 feet, will 
be especially suited to the employment of mechanical cargo-hand- 
ling appliances. It will be one of the largest sheds of its kind on 
the East African coast. An open stacking ground, 1,o000-f!. 1M 
length and 200-ft. in width is being provided behind the shed ind 
there will be the usual road and rail access. 

The wharf apron. together with considerable additional p' 'ng 
necessary to carry the transit shed, is being constructed by Me-sts. 
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First deck beams being placed in position at the new Berth No. 9, Mombasa. 


Braithwaite and Co., Engineers, Ltd., to whom the contract was 
awarded towards the end of 1952. Over much of the area involved 
very soft site conditions exist, which make it necessary to attain 
depths of over 100-ft. below water level in order to ensure ade- 
quate foundations. Messrs Braithwaites have devised a special 
type of pile whereby large diameter helices are screwed down 
through the soft material to the firm bottom. The hollow steel 
plate tubes which follow the helices down are filled with reinforced 
concrete so as to form the piles. This method has only been used 
on one previous occasion in marine work on the east coast of Africa. 

[he constuction of Berth No. 8 has involved the removal of the 
Magadi Jetty, and the conveyors by which it is served from the 
Magadi shed on the high level. The work of dismantling has now 
been completed. The conveyors are being re-erected at the sea- 
ward end of the new berth and will be arranged so as to discharge 
onto the wharf apron, the bagged soda being picked up at this 
point by the portal cranes and loaded into the holds of the ship. 
this method of working will not only speed up the loading of soda 
as compared with the old arrangements, but will also enable portal 
cranes to traverse the length of the berth, thereby making it pos- 
sible for general cargo to be worked when soda is not being loaded. 

rhe work on the two new deep water berths, that will increase 
the cargo-handling capacity of the port by some 3} million tons 
annually, has proceeded on a three-shift per day basis. Difficulties 
at the site due to coral rock have, however, delayed the progress 
on piling, and the programme has inevitably fallen behind by a 
few months. A large number of piles have, nevertheless, been 
placed in Berth 9, and the massive concrete beams and decking are 
beginning to build up on this berth. The beams and slabs are 
being cast by a new process under vacuum, which speeds up the 
setting of the concrete and enables sections to be cast and handled 
with little delay. In the closely restricted site available in the 
port for building operations, this process is proving of immense 
value to the contractors. 

rhe new lighterage wharf is nearing completion in all stages. 
rhe stubhead jetties are built, and the new transit shed is progress- 
ing satisfactorily. The dredging of the sea-bed in front of the 
wharf is the last major operation at this site, and this work is now 
proceeding. 

Work on the new dockyard, with its proposed workshops and 
slipways is now in hand, and two new transit sheds have been 
erected at the back of the port and are now available for use. Two 
additional sheds are now to be built adjacent to the two already 
ipleted. A number of other operations, such as work on stack- 
inv grounds and sidings, designed to increase or otherwise improve 
the capacity of the port have also been commenced. 


Cc 


Miwara. 

nly a month after the Governor of Tanganyika, Sir Edward 
I\ ‘ning, formally opened the new Port of Mtwara, the two deep 
Water berths have been finished, all port services substantially 
completed, and in the background Mtwara Port terminal station 
an a sorting grid of railway tracks are ready for the import and 
ex? ort trattic of the Southern Province. 
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Tanga. 


The new lighterage wharf is now showing substantial completion. 
The backfilling behind the sheet-pile wall is proceeding to pro- 
gramme. The construction of the new transit shed, which was 
held up by an unfortunate accident in erection, continues satis- 
tactorily, and the surfacing of the port stacking area at the back 
is in hand. 

[he marshalling yard for the port is under construction, new 
sidings and track being laid on the ground reclaimed in the port 
area. 

Construction of the lighter slipways proceeds under the normal 
restrictions of tidal working. The various new port offices and 
buildings are now in part completed and part under construction 
Generally the layout of the new wharf as a whole is now taking 
on its final shape. 


Dar es Salaam. 

The many months of preparatory work which has been pro- 
ceeding 30 or 40-ft. below the surface of the water in Dar es Salaam 
Harbour is now showing appreciable progress. The massive block- 
laying work along the new wharf wall has progressed well, and 
reclamation of the sea behind the wall is now keeping pace. With 
the building of the ashlar block wall on the bed blocks, the shap« 
and finish of the new deep water quay is beginning to appear. In 
the meantime, the piles are being cast and driven for the founda- 
tions of the new Belgian Office block and double storey transit 
shed. 

Designs for the various port offices and ancillary buildings and 
services are now awaiting the day when reclamation of the sea 
bed has advanced to the stage when sites for building becom 
available. 

Planning for the re-modelling of tracks and other services in 
the Gerezani Creek area is in hand, and the new marshalling 
yard to serve the port area should be started by the end of 1954. 
On present progress, it appears likely that the new deep-water 
quay will be ready for opening in the second quarter of 1956. 


Future Plans. 

When the work at present being carried out at these four ports 
is complete, East Africa will be served with harbour facilities that 
should prove adequate for the next few vears. Already, however, 
the future needs of the three Territories are being anticipated. 
For instance, investigations are proceeding on the construction of 
two new deep-water berths on the mainland at Kipevu, which, 
together with their attendant transit sheds and stacking grounds, 
will still further increase the capacity of the port of Mombasa. 

At a recent meeting between the Railway and Harbours Com- 
mittee and the Transport Advisory Council, the purchase of a 
6o0-ton ex-military floating crane was recommended. This crane 
is now available at Mombasa and it will provide a much needed 
addition to the heavy lifting equipment at the port—particularly 
tor handling the large deliveries of heavy locomotives and rolling 
stock over the next two years, and for the new construction works 





These will 
provide greatly improved facilities for the Northern Province of Tanganyika. 


New wharf and transit shed at Tanga nearing completion. 















Decking sections for the new deep water quays being made by the Vacuum 
Concrete process at Mombasa. 


and exploratory works in connection with the proposed new berths 
on the mainland. 

Expenditure of {45,500 was recommended for the provision of 
a comprehensive radio-telephone communications network in the 


Jubilee of Heysham Harbour 


Cross-Channel Services with Belfast 


Fifty years ago, on Ist September, 1904, the former Midland 
Railway Company opened their new harbour at Heysham and 
inaugurated the Heysham-Belfast cross-channel service which is 
now operated by the London Midland Region of British Railways. 
The Railway Company’s Belfast service had then been in operation 
for over 50 years, bui had hitherto been based on Morecambe. 
This port had, however, become inadequate for the larger ships 
then coming into service, and the Company decided to build a 
larger harbour elsewhere. In 1897 the new site was chosen in the 
Bay of Morecambe, where a natural depression known as Heysham 
Lake would provide a deep water approach to a harbour. The 
depth of water here varied from 24-ft. to 156-ft., and the cliffs 
north and south of the depression provided bases from which 
breakwaters could be built out to sea. These breakwaters, each 
900 yds. long, were built in the form of a crescent with an entrance 
100 yds. wide at the centre. Each of the breakwaters terminated 
in a massive concrete head sited 300 yds. within the low water mark. 
The entrance was then temporarily closed by a dam so that work 
on the harbour could proceed unhindered by the sea. The break- 
waters and the dam scaling the aperture were completed by 1899 
and the work of building the harbour itself began. 

The harbour was constructed 800 yds. long and 300 yds. wide, 
with a central pier 300 yds. in length. Wharves on the north and 
south with rail connections were also built. Twelve miles of tem- 
porary railway and four miles of double track railway to link the 
new port with the main Midland Railway system were also con- 
structed. Eleven steam excavators, eleven locomotives, two steam 
pile drivers and six powerful steam pumps were used on the 
constructional work which, at the time, was said to be the most 
important in the country carried out by any company for commer- 
cial purposes. A great army of workmen were accommodated in 
two temporary townships. By the end of 1901 the construction of 
the harbour was complete. The dam between the breakwaters 
was then removed and a channel was dredged from the harbour 
to the open sea. 
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ports of Mombasa and Dar es Salaam; of £5,665 in respe of the 
purchase of a new fire engine for the Mombasa Port Fir igade 
and of £6,100 for a new flashing lantern for the Ulenge thouse 
at Tanga. 


, ‘ = . 
Vacuum Concrete Pechnique 

In the normal mixing of concrete the water used is EXCESS 
ot that required for the mechanical action of hardening, | thus 
considerable time, in some cases months, has to elapse beiore th, 
concrete attains its final strength. 

The vacuum concrete process described in the foregoing article. 
ensures the extraction of the surplus water, i.e., water not juired 


for the hydrating of the cement, by producing a difference in pres. 
sure between the open space of the concrete and the vacuum 
shutters. By creating a vacuum within the shutters the un- 
balanced atmosphere squeezes the concrete, compacting it and 
forcing the water out from the permeable side shutters. — The 


vacuum has to be maintained for approximately three minutes per 
inch of thickness of the section being processed. The effect of this 
is to speed up the rate of hardening, a normal 7-day strength being 
acquired in 3 days. 

A feature of this process is that the shutter can be removed 
immediately after hardening, and the pseudo-solidified concret 
unit can, in most cases, be lifted immediately by means of vacuum 

It is claimed that one of the most important results of this pro- 
cess is the increase of at least 25 per cent. in the final strength of 
the concrete. This increased strength is often considerably mor 


Between 1902 and 1904 work continued on the various ancillaries 
required at the port and two new steamers, the “ Antrim ™ and the 
“ Londonderry ”, which had been built to the order of the Railway 
Company, came on to their berths when the harbour was opened 
for traffic. These steamers were a great improvement on the paddle 
steamers which had operated from Morecambe and the new vessels 
ran on the Heysham-Belfast route until 1928, when Heysham 
Harbour became part of the London, Midland and Scottish 
Railway Company’s undertaking. In that year three “ Duke” 
ships, famous in both peace and war, took over the night mail 
service to Belfast. They were “ The Duke of Argyll,” “ The Duke 
of Lancaster” and “ The Duke of Rothsay,” which are still in 
service but are soon to be replaced by three new luxury cross- 
channel vessels which are being built for British Railways at a cost 
of £4 million. 

Passengers using the Belfast steamers embark and disembark on 
the 3,000 ft. long South Quay, which has two large transit sheds 
and is equipped with 12 semi-portal travelling, slewing and luffing 
cranes with capacities ranging from 30 cwts to 12 tons. Passengers 
leave and join the steamers under cover to or from the passenger 
station, which is parallel to the quay. 

Heysham has a spacious sheltered tidal basin of 36 acres, with 
a depth of 17-ft. at L.W.S.T. and 454-ft. at H.W.S.T., and 23-ft. 
and 36-ft. respectively at L.W.N.T. and H.W.N.T. As already 
mentioned, the South Quay provides the passenger accommoda- 
tion. The North Quay, which is approximately 1,500-ft. long. is, 
like the South Quay, rail connected with siding accommodation. 
The North Quay is also equipped with pipe lines to enable 
petroleum products to be handled by coasters. On the West Quay 
are sheerlegs capable of lifting 60 tons. At the north side of the 
harbour is a jetty into Heysham Lake with pipe lines and ancillary 
facilities to enable petroleum products to be discharged from or 
loaded into ocean-going ships. Heysham Harbour also has !airage 
accommodation for 850 head of cattle. 

Heysham is one of the busiest of Lancashire’s smaller ports. 
During 1953, 1,300 vessels totalling 1.742.887 gross register ton- 
nage were loaded or discharged their cargoes at the port. The 
imports, including petroleum products. amounted to 1.63!.556 
tons of cargo and 100,768 head of livestock, including horses. 
Exports, including petroleum products, amounted to |.09'.608 
tons. 
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Beacons as Navigational Aids 





Their Application to Ports and Harbour Approaches 


By CAPT. H. V. HART, R.N.R. (Retd.). 


(Concluded from page 142) 


Lighting 

Progression of Lighting.—In 1763 the first step towards modern- 
isation of navigational lighting was initiated in the River Mersey, 
to intensify light by means of parabolic reflectors, to concentrate 
the light beam in any required direction. 

In 1819 Marcel devised a system of reflectors which concentrated 
a beam of light into a narrow vertical angle and uniformly distri- 
buted it into a radius of 360°. 

In 1822 Freshnel introduced glass prismatic lenses which were 
installed in Scottish waters, in 1840, by the Northern Lights Com- 
missioners. 

In 1904 Dalén, of Stockholm, envisaged the future uses of 
“unattended” lighting and_ estab- 
lished the “ Aga ” system of lighting. 
the basis of which, as an illuminant, 
is dissolved acetylene gas, purified 
and contained in cylinders, and 
coupled with a flashing apparatus 
and suitable lantern. Developments 
in this system resulted in the evolu- 
tion of the sunvalve. 

The principles of Freshnel form 
the basis on which modern naviga- 
tional lighting, with acetylene gas as 
the source of power, is established. 
and as widely adopted for use in all 
forms of navigational beacons. 

Further developments in lighting L 
have introduced electrical energy as 
the source of illumination, and this 
system has generally replaced that of | Rock Lighthouse, River Mer- 
gas in most “ attended ” beacons, e.g. SY. Fitted = with — Dalen 


lighthouses. li " System of gas lighting and 
ghthouses, lightships, etc. sunvalve equipment. 
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Lighting Purposes 

The proposals for any scheme of navigational lighting by a Port 
Authority will depend on two factors, viz.: {a) the purposes for 
which required; (b) local conditions. These purposes may be 
classified as follows:— 

(1) The provision of a light, or lights, to assist vessels in making 

a landfall: or the approaches to an estuary or channel, from 
seaward. 

(2) The marking of a channel, to define its navigable marginal 
limits. 

(3) To denote any special positions in such channels. 

(4) To denote special dangers. 

(5) The establishment of “ leading” lights, to denote the navig- 
able limits in a narrow approach to an entrance to a dock, 
etc. 

(6) To mark special shore positions and obstructions into a fair- 
way. 

(7) Wreck marking. 

Local conditions will largely determine whether a number of 
such lights will be installed on shores, piles and other similar 
erections, as alternatives to floating beacons. 

Other features to be considered are the characters, colours and 
ranges of lights, and these will be determined by the desired purpose 
to be served by each individual light, or groups of lights, in con- 
junction with situation and local conditions of weather. etc. 


Sources of Illuminant 
Coal Gas, as the earliest source of supply, is practically obsolete, 
though still in operation in certain lesser ports, and reserved for 
the illumination of shore beacons. 


Vaporized Paraffin—This was largely used in conjunction with 
lighthouses and lightships for many years, and in several cases has 
only comparatively recently been displaced by electric lighting. 

Dissolved Acetylene Gas (open flame).—This source of lighting, 
as supplied by the Aga Co., has been in existence for many years 
and in extensive use all over the world, and has proved its extreme 
efficiency and reliability. This system provides almost complete 
immunity from all failures, and the percentage of its buoy failures 
do not exceed 2% per annum. 

Its original and principal purpose was to supply an illuminant 
of definite character for all unattended beacons, but has since 
become widely adopted for all forms of navigational lighting. 
Dissolved acetylene gas is stored in cylinders in the base of the 
buoy and, under pressure, operates a flashing mechanism in the 
base of the lantern, releasing gas which is lit by a “ constant” 
pilot jet burning in the lantern, and thereby causing a flash. The gas 
is then cut off by an automatic valve in the mechanism, until the 
operation is repeated. The flashing mechanism can be set to exhibit 
various characters of light as required. This “ open” flame system 
is specially applicable to use in buoys, though jt is also used in 
many other forms of navigational lighting. A light of increased 
intensity, with an equal amount of gas consumption, is obtained 
by the incandescent system, in which an apparatus controls the 
correct mixture of gas and air, in connection with an incandescent 
mantle in the lantern. This form of illumination is used in light- 
ships and shore installations. The lantern lenses used in the above 
forms of lighting are of the “drum ™ type and have the effect of 
concentrating the light, which would otherwise be wasted above 
and below the horizontal, into a small vertical angle, which can be 
of use to the mariner. Considerably increased light power and 
range can be obtained by a lens comprising a number of panels, by 
which both vertical and horizontal beams are severely concentrated. 
This is provided by the revolving lens apparatus, whereby the 
character is imparted to the light by rotating the lens at definite 
speeds. Different characters are obtained by grouping lens panels 
of suitable design. This revolving lens is adapted to use in light- 
ships by the provision of an apparatus which maintains the lens in 
a horizontal position, in spite of the vessel’s motions in seas. 

Sunvalves——An apparatus which is commonly installed in 
unattended shore lighting, and which has recently become extended 
to use in buoys, is the sunvalve. This is entirely actuated by 
atmospheric light, and automatically becomes extinguished at sun- 
rise and relights at the approach of darkness. Briefly, the apparatus 
includes two rods and operates on the principle that polished 
objects reflect and dull objects absorb light, which latter, consti- 
tuting a form of energy, raised the temperature of the dull object 
(rod). A valve is operated by the difference in expansion between 
the two rods, and so relights the lamp, due to light action. 

Optical Systems.—Lantern lenses are the medium for the trans- 
mission, direction and increase of light, and are arranged to con- 
form to one of the three optical systems, or a combination of same. 
These systems are : — 


CaTopTRic—in which the light is reflected only. 
being some highly polished surface. 


Dioptric—in which the light is refracted, or bent, by a glass 
agent in the required direction. Buoy lenses are usually of 
this type. 

CATADIOPTRIC—a combination of the above, i.e., it uses both 
refraction and reflection to bend the rays of light in the 
required direction. It is used in the Dalén system of light- 
ing. Lenses usually consist of both dioptric and catadioptric 
elements formed in rings and set round a common focus. 
They may be arranged in cylindrical form to give a beam of 


The reflector 
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light in all directions horizontally, or in panels to concentrate 
light both vertically and horizontally. 

Electric Lighting. —This, for several years, has formed the main 
source of illumination for lighthouses and lightships, and has 
recently been extended for use in buoys by the Chance-Londex 
Company. The source of power is provided by batteries installed 
in the body of the bucy, which it is claimed can operate for periods 
of 12 months without recharging or replacement. 

The flashing apparatus is a motor driven mechanism, which can 
be set to exhibit various characters of light. 


Advantages claimed for this system are: — 

Transport of gas cylinders is unnecessary, and electric batteries 
can be charged anywhere where electricity is available. 

Electric flashers can be readily altered to provide any light 
character. 

Exhibits vertical as well as horizontal direction of light, and 
therefore remains visible, when heeling over in a tideway, 
to a vessel which is close to and whose navigator has a 
great height of eye. 

If the buoy lantern becomes submerged, the light is not 
extinguished. 

These electric lights are extinguished during the daytime by 
the phono-electric principle. 


Light Characters 
The principal characters of lights available for navigational 
lighting are Fixed, Flashing and Occulting, the two latter types 
of which are capable of several variations, as common to both, 
viz.: single or multiple flashes, or occultations; group flashes, or 
occultations; complex flashes, or occultations; complex group 
flashes, or occultations. 


Definitions of these types are: — 


Fixed—a continuous light. 

Flashing—exhibits of short periods of light, either singly 
or in groups, with longer intervening periods of dark- 
ness. 

Occulting—exhibits of long periods of light, with equal or 
shorter periods of intervening darkness. 


A variation of the latter is termed quasi-occulting, and exhibits 
groups of rapid flashes, separated by dark intervals of less duration 
than the flashing group. 

The disadvantages of the occulting system include the additional 
expenditure of gas incurred, in comparison with the flashing system. 


Variations of the above types are: — 


Alternating. —A light that changes colour in each period. 

Group Flash.—A light giving more than one flash in each 
period. 

Fixed and Flash.—A light that becomes momentarily more 
brilliant at regular intervals. 

Fixed and Group Flash.—A fixed light that becomes more 
brilliant in a group of brighter flashes, at regular 
intervals. 

Group Occulting.—A light occulting more than once in each 
period. 

Quick Flash.—A light flashing continuously at the rate of 
more than 60 flashes per minute. 

Interrupted Quick Flash.—A light flashing more than 60 
flashes per minute, with total eclipses, at regular 
intervals. 

Group Interrupted Quick Flash—Groups of quick flashes, 
separated by relatively longer periods of total eclipse, 
which may or may not be equal to the period of flashes. 


A common form of frequency for the single flashing light, 
which character is the one most extensively in use, is that of: 
light, 14 secs.; dark, 34 secs.—i.e., 12 flashes per minute—but this 
frequency can be considerably varied at discretion. 

A most distinctive frequency for use in buoy lighting is that of 
the quick, or 60 flashes per minute, and is particularly suitable for 
establishment at salient points in a channel and in other special 
positions. It is also useful, when interspersed between other buoys 


in a long channel, as a check for the navigator in his po. tion. 

Group flashing lights at intervals also serve the same purp: 2, A 
form of the latter character, which has appeared under s: ‘eral 
designations, including that of “ scintillating ”, exhibits a cha: icter 
of 240 flashes per minute in group formation. This is suitab = for 
use in isolated positions, where a long range character of |i ht js 
not required. 

The ranges of buoy lights as generally used in estuaries, 1. vers, 
channels, etc., are approximately 5-6 miles. 

Buoy lighting (if of the gas system) follows the dioptric s\ stem 
and is of the “ open flame ” type. 


Light Colours 


Colour characters for all floating navigational beacons are limited 
to white and red—with the exception of green, which is exclusively 
reserved for wreck marking. : 

In the adoption of coloured lights, it must be remembered that 
red reduces the intensity of light by 75% and green by 80%. For 
some time experiments have been carried out with both blue and 
violet coloured lights for buoys. The latter colour was used for 
some time by a prominent Port Authority in the buoyage of a 
half-tide channel, used by coasters and other small craft. This 
colour, however, gives poor exhibition, with a range of approxi- 
mately half-mile, as compared with the 5-6 mile range of a white 
light of similar power. These colours are also more seriously 
affected by conditions of low visibility than white lights. ; 

Experiments hiave also been made with amber lighting, but this 
has been generally rejected on account of doubtful discrimination 
between that and white colour. 

Fixed Lighting 

Included within the category of navigational marks are those 
beacon lights (apart from lighthouses) as erected off and in ports, 
in their approaches, estuaries or rivers, to denote a special position 
or shoal, which it is found more expedient to mark by such means 
than by a floating mark. Local conditions and circumstances will 
decide whether these shall be in the forms of structures on shore 
or in the water. Shore beacons are usually constructed of steel 
lattice work, with or without daymarks, and lighted as necessary. 
Those covering shoals are generally erected on timber pilings, 
although complete steel structures are also used for those purposes. 

Leading Lights.—In cases where dock approaches and entrances 
have marginal banks, or shoals, leading marks are established on 
each side of such entrances or approaches. These, according to 
circumstances, are in the form of slender steel framework structures, 
erected in suitable positions relatively to one another and suitably 
spaced to afford sensitive alignment to vessels entering and leaving 
the entrances. These marks will carry appropriate and character- 
istic daymarks, for which pair respectively, coloured green and 
red, diamonds, spheres, etc., are suitable. 

Lights, which will be of the fixed type, will be coloured in 
accordance with the daymarks. 

An alternative to this light character can be provided by a 
flashing character, in which each respective upper and lower light 
flashes in unison. 

In some instances, and as additional to the above marks and 
lights, it has been found of advantage to instal “ centre ” leading 
marks, for which a daymark in the form of a cross and white lights 
are satisfactory. 

In many cases the dispositions and heights of shore buildings in 
the locality may afford convenient positions for the rear marks. 
In certain straight and narrow approaches and channels, in which 
buoyage is undesirable or impracticable, it is also customzry to 
instal leading lights in appropriate positions. 

This type of leading lights consists of the light lantern being 
fitted with different sectors (usually three), exhibiting diiferent 
lights, i.e., white or green in the central sector and red in the 
lateral sectors, in order to indicate danger when deviating from the 
centre of the channel. When such deviation occurs, diffici'!'y 1S 
often found in accurately discriminating between the two con- 


verging colours, which merge into an arc of about 2”, in a neutral 
colour. 
Experiments are in progress to devise a definite neutral ur 
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over ‘his arc, between the different sector colours, as warning of 
an approaching change of light colour. 

Lichthouse lanterns and other shore beacons are also, as 

necessary, fitted with sectors of additional colour (red), to cover 
an arc of bearing in which a danger exists. 
‘tuves, Piers, Jetties, Laybyes, etc-——These should be lighted at 
each end, and in common with all works projecting into a water- 
way. it is important to arrange a lighting system to provide 
individual distinction, and to avoid the possibility of a light of a 
single white character being mistaken for the light of a vessel. 
Such a precaution appears fantastic, but it has happened! 

Lights so used are often exhibited in special shapes, e.g., triangles, 
etc., and it will usually be found convenient for all such lights to 
be operated by shore electric power. 

Dock Entrances.—Marks and lights at these should be distinctive 
in character and of ready discrimination, both for assistance to 
vessels docking and to enable them to determine their positions 
in adjacent waterways, by means of bearings of same. A suitable 
form of lighting is formed by a combination of colours (for which 
green is admissible) and disposed vertically. 

In certain ports, where it is customary for vessels to berth along- 
side a wall while awaiting docking, lights and marks will be 
required to denote the limits of any dredged areas within which 
the vessel may lie with safety. 

Mooring Buoys.—Individual and grouped mooring buoys 
situated in or near a fairway should be lighted. A single white 
light will usually be found sufficient for the former, but the latter 
may require something more distinctive, in the form of a 
“covering ” lighted buoy. 
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REMARKS. 


Lighthouses are either painted white or in distinctive colours, usually 
black and white, or red and white. 


Lights placed at a great height are more frequently obscured by cloud, 
mist, etc., than those near sea level. 


Weak lights are more affected by these conditions than powerful lights. 


The following are comparative details with regard to the (“* Aga”) 
lighting of buoys, boat beacons, and lightships: 
Size of buoy lamp on 2nd class buoy (millimetres) . 140 m/m. 
Size of buoy lamp on Ist class buoy re 200 m/m. 
Size of buoy lamp on unmanned lightship 500 m/m. 
Size of buoy lamp on boat beacon 300 m/m. 
Candle power of small iightship 4,000 c/p. 


Candle power of modern incandescent 
vaporized paraffin lighting 


Candle power of modern electrified lightship 


lightship with 
90,000 c/p. 
140.000 c/p. 


Buoy Depot and Store 

As part of a buoyage undertaking, it is necessary to maintain a 
stock of reserves for normal routine changes, casualties, losses, 
etc.. a certain number of each type of buoy—although, in many 
cases, the various superstructures for different characters of buoys 
can be made interchangeable. The normal percentage of such 
reserves maintained in stock by a Buoyage Authority is about 
30%, but as a result of modern improvements in construction and 
equipment, this percentage has become generally reduced. 

In order to allow for efficient maintenance and repairs, and 
storage of spares, for all types of buoys and moorings, lanterns, 
gas cylinders, etc., a Buoyage Authority must provide a fully 
equipped depot and store, capable of dealing with all the ordinary 
routine and possible operations connected with the large amount 
of stores and equipment required for those purposes. 

A buoy depot and store should be situated on the waterside, 
either in a harbour, river or dock, with ready access to the buoyage 
tenders at all states of the tide (if possible). It is convenient, too, 
if this depot is in the near neighbourhood of a graving dock, for 
the purposes of overhauls and cleaning of lightships and the larger 
types of buoys, e.g., boat beacons, etc., which cannot be hoisted 
on to the depot quay. 

The quay should be equipped with a suitable crane (for the 
handling of the heaviest types of buoys) and lifts up to a maximum 
of 2 tons, with the necessary amount of span, to readily transport 
buoys from the deck of the tender. 

I: is an added advantage if the depot is situated on a rail 
sysi-m, whereby all buoys can be shifted into various positions as 
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required, and also to facilitate the carriage and delivery of fresh 
stocks of materials, etc. 

The store should be equipped with an overhead gantry travelling 
crane for transportation of buoys within its interior, for stowage 
and other purposes. 

A portion of the store should be reserved for the overhaul, 
testing and storage of lanterns, spares and all accessories thereto, 
and all lamps of every type in use should be periodically tested 
and maintained in instant readiness for transference to the buoys. 

Separate space will be required for the large stocks of moorings, 
buoy sinkers and anchors, which should be kept readily available 
for rapid shipment to the buoyage tenders. 

Adequately equipped fitters’ and blacksmith’s shops should be 
included as part of the depot. A separate and special store will be 
required for the storage of gas cylinders. 

A spare wreck-marking buoy of each type should be kept in 
constant readiness on the quayside, in order to be available for 
embarkation by the tender with her own lifting gear. 

The normal period between buoy changes is 12 months, when 
gas replenishment becomes necessary, and the buoys are then 
opened up, gas cylinders changed, and, after cleaning, painting, 
etc., the buoys are ranged in the store ready for the next replace- 
ment. 

Boat beacons are normally replaced at two-year intervals, as it 
is possible to change the gas cylinders while the beacons are on 
station. 

Modern methods of power scaling and painting greatly reduce 
working hours as formerly required for these operations, which 
are usually carried out by a shore staff, augmented by the light- 
ship crews on “ shore spell,” who are then engaged in these duties 
at the depot. 

All the above entails a considerable expenditure on the part of 
an Authority which operates the buoyage in its’ own area, but 
such a Local Authority possesses the advantage of the ability to 
rapidly replace casualties to buoys, and to mark any wrecks which 
may occur with the least possible delay, and consequent risk of 
further casualties to shipping therefrom. 


Buoyage Tender 

In order to efficiently operate the general buoyage and lighting 
of a large port, it is essential for the Port Authority to possess a 
vessel entirely suitable for these duties. In order to fulfil these 
conditions, the vessel should be specially designed and built for the 
purpose. In many cases it becomes feasible to combine design 
for buoyage services, additional utility for other port services 
comprising surveying, salvage and fire-fighting, as applicable to 
such ports where these duties are operated by the Port Authority. 
A vessel acquired by conversion from a different type will rarely 
be found satisfactory, as the above services require a vessel of 
special design, installations and equipment, the latter to be of a 
most comprehensive form. In designing a vessel of this special 
type, due consideration must be given to various factors which 
may be likely to affect her conditions of employment. These in- 
clude: seaworthiness, as suitable for deep-sea or harbour work, 
and prevalent weather conditions within those areas; size, for 
manceuvrability in restricted waters: draft, for local depths; tidal 
velocities, for power and speed, etc. Other factors are: form of 
propulsive power, i.e., either steam, diesel, electric, etc., as most 
suitable to local working conditions; stability to allow for the 
transport and dispositions of heavy weights on deck; spaces for 
installations of auxiliary machinery; additional stores, equipment 
and accommodation for an augmented personnel as required on 
occasions. 

Her construction will provide increased scantlings, to counteract 
heavy strains to which liable; facilities for lifting heavy weights 
both over the bow and overside; clearance of superstructure from 
overside objects; and provision of the requisite number and cor- 
rectly positioned bitts, hoidfasts, castings, etc., on deck. Her 
deck equipment will require mast and derricks suitable for hand- 
ling weights up to 12 tons, and space must be available for the 
stowage of (at least) Ist class buoys and 360 fathoms of heavy 
moorings. She must also be able to tow lightships to and from 
their respective stations, and transport all necessary stores, coal, 
equipment, etc., in connection therewith. 






























Large modern Buoyage Tender. 


A photograph is given of a buoyage and “ general purposes ” 
vessel recently built by the Liverpool Port Authority (Mersey 
Docks & Harbour Board) for services in that port. Brief par- 
ticulars are: Twin screw, triple expansion, oil burning, of 700 tons; 
length, 165 feet; beam, 34 feet: depth, 14 feet: draft, 10 feet; speed, 
14 knots. Steam to the engines is supllied by three cylindrical 
boilers, designed for 200 lbs. pressure; total indicated H.P., 1,300. 
She is also equipped with electrical power consisting of two 
290 K.W. diesel generators, producing the normal maximum of 
220 volts, but capable of generating up to 300 volts by shunt 
regulation and excitation. Connections on the main switchboard 
and deck are available for supply of electric power to other vessels. 
There are also two 25 K.W. 110 volt generators, steam and diesel 
driven respectively, for the supply of lighting for night operations. 

The deck auxiliaries include a steam operated winch capable of 
raising a weight of 100 tons over the bows, and two derricks of 
25 and 10 tons lifting capacity respectively. 

The navigational equipment includes: 
telephony and radar. 

The principal beacons with which Port Authorities are concerned 
are buoys and, in this respect, the duties of a buoyage tender will 
include: periodic replacement of all buoys on station (which in 
one particular port amount to over 100 in number); periodic 
inspection of buoys; establishment and alteration of buoy stations, 
as required by fluctuation in depths and encroachment of shoals, 
etc.; periodic checking of all buoy positions. In connection with 
this latter, it is essential that any buoy becoming displaced from 
station, and either “ brought up” in an incorrect position or drift- 
ing, should be removed or replaced in position as soon as circum- 
stances permit; and the light of any buoy off station, and stranded 
on nearby banks or foreshores, extinguished. 

In the event of any of such occurrences, due warning of same 
should immediately be issued to all shipping by the Port Authority, 
pending replacement of the buoy, which also requires further 
notification. 

The checking of buoy positions is usually and with maximum 
determination in accuracy carried out by means of sextant angles 
between prominent and charted shore objects, and the results 
plotted on the local buoyage chart for comparison with the correct 
buoy position thereon. 

In certain cases, and notably in those where a beacon is stationed 
in open waters from which observations of shore objects are dif- 
ficult to obtain, it is possible to determine the approximate position 
of the buoy by radar; and if within the area of a chain of “ Decca ” 
stations, by that system also. Such observations, though not 
rigorously accurate, will be found sufficiently so for the purpose. 

In the Port of Liverpool, where a port radar installation is 
established, it is customary routine to regularly check by this means 
the positions of all buoys on station. 

A buoyage tender will also be required to furnish certain services 
with regard to any lightships and wreck marking vessels which may 
be on stations within the area of a port. These will include: 
periodic reliefs of lightship crews and replenishment of stores, eic.: 
annual inspection and relaying and/or renewal of moorings, which 
latter service is also extended to any boat beacons for which 
similar types of moorings to those used for lightships are required. 


echo sounder, radio 
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Modern conditions and circumstances, as affecting the  arioys 
marine services of a port of the largest size, require the v2 of g 
comparatively large and consequently heavy vessel as a | \oyage 
tender. Formerly a vessel of more moderate size prove: satis. 
factory for the usual duties in connection with buoyage ai: other 
harbour duties, and the larger vessel, when engaged in repla: ment. 
is found liable to drag the sinker out of position, excep: under 
conditions of smooth water and slack tide. Greater care than 
formerly has therefore to be exercised by this type of vesse: when 
engaged in these operations. 

For the purpose of periodic “ fixing ” of buoys, it will be found 
more economical during favourable weather conditions to effect 
this operation by means of a small craft of the motor-boui type, 
of length dimension of about 35 feet, and of reasonable speed, 
Such a craft will usually form part of the equipment of « Port 
Authority. 

The records of all such observations should be retained by the 
Port Authority. 

In all matters relating to buoyage, the utmost care and accuracy 
should be exercised by the Port Authority, as in the event of 4 
casualty occurring as the result of the displacement or incorrect 
positioning of a buoy, the Authority becomes the target for 
litigation, and continuous and accurate observations are essential 
on their part if this is to be avoided or successfully resisted. 


Port Radar 


Port radar must also be included within the classification of 
navigational aids, when applicable to an installation, as established 
by a Port Authority. Such an installation established in the Port 
of Liverpool in 1948 has proved of considerable value, both to 
the Port Authority and to shipping. Its utility is linked with the 
use of portable R/T sets, as supplied to all pilots in that port, 
and who therefore are in continuous communication with the shore 
radar station. Its principal uses are:— 


(1) It enables port officials to be at all times observant of all 
shipping within the area of the port and approaches 
thereto. 

(2) It enables a constant check to be kept of the positions of 
all navigational beacons, and in cases of displacement of 
such, to issue warning to shipping. 

(3) In the event of any casualty to shipping, immediate 
assistance can be rendered. 

(4) It enables vessels to ascertain their exact positions when 
calibrating their wireless direction finding on the Bar 
Lightship. 

(5) It affords valuable information to the Pilotage Authority 
and to pilots :-— 

(a) In thick weather the pilot of an inward bound vessel 
may be dubious as to the advisability of entering the 
channels in the absence of information as to the dis- 
positions and movements of other vessels therein. 

















Tender engaged in buoyage. 
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Beacons as Navigational Aids—continued 


This information is at all times available from the 
radar station upon request, and is equally applicable to 
outward vessels and those undocking, etc. 


(b) Vessels entering and leaving the port under conditions 
of low visibility are supplied, upon request, with con- 
tinuous information of their position while navigating 
in the river and sea channels. 


The Liverpool installation console comprises six separate 
“displays,” of which four are in the forms of expanded sectors 
of increased scales of certain areas of the channels, on certain 
areas of bearing, and of varying ranges. The routine operations 
of the radar station are as follows :— 


In clear weather, disposition reports are broadcast by V.H.F. 
R/T on 163.1 ranges every 4 hours, commencing at 
00.00 hours, and also at 44 hours to high water. 


In addition, weather reports and local navigational warnings are 
broadcast at the end of the disposition report. 


In fog (visibility 5 or less, by Beaufort scale), this information 
is broadcast half-hourly, except when vessels are being 
assisted. 


The question may arise: “ In what way does this shore installa- 
tion exceed in utility, for a vessel, that of her own “ship set” 
when navigating the channels? ” The reply is: In the “ expanded ” 
displays of the former, which afford more accurate information, as 
analogous to a large scale chart of a “ close water ” area, in which, 


Pier and Dockside Fenders . 


Application of Rubber in Various Types * 





By A. R. SMEE, C.B.E., M.I.C.E. 


(Continued from page 148) 

Brief mention has already been made, in the second article in 
this series, of the Goodyear rubber fender. This is an adaptable 
fender which has no mechanical complications—it consists simply 
of tubular rubber sections which may be suspended vertically, 
horizontally or at any angle by ropes or chains threaded through 
the bore of the tube. The sections of fender are available in a 
range of lengths up to 10-ft. and they are capable of being com- 
pressed safely to one-third of their outside diameter. A _ 12-in. 
diameter section, for example, affords 8-in. of resilience. 


Ranges of Tubular Fendering. 


The following table shows the range of fenders available and 
the load (in short tons) per foot run which the sections of fender 
can accept without structural damage to the rubber. 











Outside Inside Load Weight 

Diameter Diameter (short. tons per foot 

(inches) (inches) per foot) (Ib.) 
3 ; an 2.76 
5 24 35 7.29 
7 3 50 15.53 
8 34 54 20.09 
9 4 62 25.29 
10 5 70 29.12 
12 6 82 41.91 
15 74 105 65.57 


In addition to the plain tubular sections described above, pre- 
curved and rectangular sections are also available. An illustration 
to the previous article showed the more conventional use of this 
fender—that is, in the horizontal position running along a wall 
face-—but it is so adaptable that it gives considerable scope to the 
Ingenuity of the engineer. This is demonstrated in such an 
application as the one illustrated on the following page, which 
shows an installation on the corner of a New York dock. This 


*Reprinted from a recent number of “ Rubber Developments.” 


if equipped with a small scale chari of that area, a vessel would 
hesitate to navigate. 

Hesitation in the adoption of a shore radar installation has been 
expressed, on the entirely mistaken idea of “ exercising control ” 
of shipping navigating within the area of the port under the above 
conditions; and also with regard to the responsibility incurred by 
the Authority in affording information as to a vessel’s position, 
while so doing. 

With regard to the first objection, the question of “ control” is 
non-existent, as information is only afforded upon request from the 
vessel; and secondly, under the assumption of the station operating 
under a competent staff, and the exercise of all due care and dis- 
cretion on their part, the additional amount of responsibility 
incurred is merely a component of that entailed in the general 
establishment and maintenance of all navigational beacons and 
aids, as provided by an up-to-date and progressive Port Authority. 

It is sufficient, in this respect, to note that during its six years of 
continuous operation in Liverpool, port radar has largely contri- 
buted to the assistance rendered to vessels using the port, and 
proved a source of economy to shipowners in avoidance of delays 
to their vessels. 

In conclusion, the need for careful and continuous observation 
and supervision of all navigational aids within the responsibility 
of a Port Authority cannot be too strongly stressed. One of the 
principal qualifications for hydrographical surveying has been 
defined in the official textbook as: “ An infinite capacity for taking 
pains.” 

This definition should also be applicable to all conservancy work. 


installation combines, as can be seen, vertical and horizontal 
rubber fendering. 

In this instance vertical fenders are of 12-in. outside diameter 
and the horizontal units of 15-in. diameter. This means that the 
total compressive movement which is permissible is therefore no 
less than 18-in. The absence of special steelwork or fittings is 
noteworthy. The arrangement as a whole suggests possibilities for 
dolphins and other protective structures. 


Avoiding Torsional Shear. 

In the previous article the necessity for safeguards against 
glancing as well as direct blows when a ship comes into berth has 
already been stressed. A ship which is moving either ahead or 
astern as it draws alongside will tend to introduce torsional shear 
to the anchorage of the fender pile, and due provision must be 
made for this. In the Admiralty type of fender, which incorporates 
the rubber bonded units made by the Andre Rubber Co., Ltd.., 
torsional shear can be obviated by linking together two rubber 
units by cross beams to which is attached the head of the fender 
pile. 

The unit, viewed from’ the seaward side, is in the form of a T. 
The vertical member of the T is the fender pile, and the horizontal 
member is formed by the cross beams which are attached at either 
end of the face of the jetty by the bonded rubber units. No matter 
from what direction the fender pile is struck, the rubber units will 
deflect any normal shear, and torsional movement is thereby 
eliminated. 

This arrangement is, of course, not limited to single fender piles. 
Both piles and rubber units may be grouped to act in series or 
parallel according to the energy absorption required for the size 
of ships berthing, their speed of approach and other factors. 

Details of the rubber units made for the Admiralty type fender 
by the Andre Rubber Co., Ltd.. are given below. The capacity 
figures are for a 45° deflection of the rubber and are based on 
actual test. 


Size of Rubber Load to give 


Bufler 45° deflection Capacity 

Diameter Thickness in shear (ib. in.) 
(in.) (in.) (Ib.) 

9 3 10,000 15,000 

14 3 25.700 38.600 

14 6 21,400 64,200 

7] 4 53,600 107,200 

2] 6 53.600 160.800 














(Above).—A close-up of the 
many Admiralty - type fen- 
ders installed at Dover Har- 
bour. It will be noted that 
the rubber units in_ this 
instance are employed in 
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edge (Left), — Detail of the 
Siete Admiralty - type shock 
© OQ 50. ars absorbing fender unit manu- 
OO ai factuced by the Andre 
O_O 2a Rubber Co., Ltd. 





Economics of Rubber 
: Fenders. 


The fendering systems 
making use of rubber 
which have been dealt 
with in this series of 
articles are by no means all that are in service. But it is hoped 
that some indication has been given of the diverse ways in which 
rubber may be employed to protect the jetty or dockside structure 
and the ship when it comes into berth and lies at its berth. 

The efficiency of rubber for these applications has been estab- 
lished, but those who are contemplating using it for such purposes 
will wish to be satisfied that it possesses reasonably long life and 
is an economic proposition. A specific example may be quoted 
in connection with the question of durability. 

In the Regent Street office of the Goodyear Tyre & Rubber Co., 
Ltd., there is, or was a few weeks ago, a sample of their tubular 
fendering removed during alterations from Colombo Harbour after 
service from 1935 to 1950. This particular piece of fender is 
10-in. in diameter and the abrasion marks it bears show that it 
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Port of Glasgow's Record Revenue 


For the seventh year in succession the financial statement of the 
Clyde Navigation Trust for the year ended June 30 last, showed 
another record turnover. The revenue from trading at the Port of 
Glasgow amounted to £2,075,078, an increase of £176,143 on the 
previous year. Expenditure, at £1,926,864, also reached its highest 
level, being £129,451 more than last year. Abnormal repairs, the 
reconstruction of the south wall and modernisation of electrical 
equipment at Rothsay Dock, increased wages and material costs. 
and increased interest payments on account of additional borrow- 
ing for capital purposes mainly accounted for this increase. 

Taking expenditure from revenue, there was a surplus of 
£148,213 and, in terms of statute, £88,858 had been carried to the 
sinking fund and the balance of £59,355 to the credit of revenue 
reserve. 

The tonnage of vessels arriving at and departing from the port 
was 14,554, 375, an increase of 504,096 tons. Goods imported and 





Pier and Dockside Fenders—continued 
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Installation of Goodyear rubber fenders at corner of a 
New York dock. 


has taken a good many knocks. 


As a result of ageing the 
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surface has hardened considerably, but this is only a superficial 


condition. 


exposed appears to be in its original condition. 

After 15 years, subjected to tropical sunlight and temperatures, 
and the oil sludge of the harbour, the rubber is in a good enough 
condition to withstand many more years of hard treatment. There 
is no doubt that rubber will last under harbour conditions. 


Question of Maintenance. 


Where it has been cut through, the rubber newly 


From the point of view of dock and harbour maintenance, it is 
less easy to offer definite proof of its economic advantages. These 
must depend upon a number of variable factors, such as the 
numbers and sizes of the vessels using the jetties, the local con- 


ditions and costs. 


But as a rule, a fairly accurate estimate of the 


economies possible can be arrived at by discussion with the con- 
sulting engineers responsible for the general design or the actual 
manufacturers of the fendering which it is proposed to employ. 
For the ship owner, who may also, of course, be the owner of 
the dock or jetty, the issue is more simple—the cost of installation 
is likely to be only a fraction of cost of the damage avoided. 


exported amounted to 5,919,739 tons, an increase on the previous 


year of 285,989 tons. 


It was interesting to note that the tonnage 


of vessels was only 7 per cent. and the tonnage of goods 4 per cent. 


short of the 1939 figures. 


There was again a notable increase in iron ore, which, at 
1,304,141 tons was about 180,000 tons up. Grain had also shown 
a substantial increase: at 645,000 tons it was up by 146,000 tons. 
Oils and petrol foreign, were up by 72,000 tons in lower reaches 
of the river, but this was offset by a reduction of 62,000 tons in 


coastwise shipments. 


There was a decrease in foreign timber im- 


ports of 64,600 tons. Coal exports for the year were about the same 
at 229,684 tons, but before the war they totalled 1,708,761 tons 


The net capital expenditure was £654,175. 


The largest pay- 


ments had been those made to contractors towards the cost of 


new dredgers and barges—£463,183. 


Another large item of ex- 


penditure was on the extension of Shieldhall Riverside Quay. 


which amounted to £112,347. 


In the general balance sheet. 


on bond showed an increase of £454,250. 
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\ harf Cranes and Ships Derricks 


\ Cargo-Handling Experiment at Leixoes 


A p:oblem which for some time past has been under examination 
by port authorities in various countries is the determination as to 
which would be more convenient, both from technical and 
economic points of view, as regards the hoisting of goods in a port: 
the usc Of the cranes on the wharf or the ship’s derricks for the 
loading or unloading of a vessel. 

It is evident that this is a complex matter, as the solution 
depends on various factors, since the shape and layout of the 
port’s installations and the structure of the mechanical hoisting 
means has to be considered, without omitting also the important 
physical factor of the tidal range of the port. 

The subject has been approached several times by comparing 
the hoisting systems in various places, chiefly between certain 
American and European ports, the former being ports where 
preference is given to the ships’ derricks, and the latter being ports 
where wharf cranes are normally used. 

The conclusion arrived at has been that what is convenient for 
some cannot be of interest to others, and that there are advantages 
and disadvantages attached to both the hoisting systems under 
consideration. But the subject continues to attract the attention 
of the studious minded, as, in fact, it has great importance as far 
as the economy of the operation of ports is concerned. 

According to a report produced by Engineer Henrique Schreck, 
Director of the Douro and Leix6es Ports, before the XVIII Inter- 
national Congress of Navigation held in Rome last year, an 
experiment was carried out during the last few years at Leixdes 
with the object of making a comparison between the two hoisting 
means, cranes and derricks, for the loading and unloading of goods. 

The main installations of the Leixdes port comprise an old 
wharf 250 metres long for ships drawing 6.5 metres, and one dock 
with two wharves each 500 metres long, for ships drawing up to 
10 metres. This dock was opened to navigation in 1940, but on 
account of the war it was not possible to equip it properly until 
1946. In that year the following experiment was started. On the 
northern wharf no cranes were utilised, and on the southern wharf 
nine 3-ton modern cranes of wide radius were installed at about 
55 metres distance from one another. As to the horizontal trans- 
port and the stacking of goods on land, both wharves were provided 
with fork lift trucks, and other trucks or trailers mounted on 
pneumatic tyres and pulled by small tractors. 

There were, therefore, two wharves having the same length of 
500 metres each, and equipped in a similar way as far as the traffic 
on land was concerned, but, as far as the hoisting equipment was 
concerned, one was fitted to work with cranes only, and the other 
to work exclusively with the ships’ own hoisting devices. 

The experiment, which has been carried out during the last six 
years, has made it possible for some conclusions to be drawn. 
The following are the most important: 


(a) As regards most of the goods designated as general cargo 
packed in bales, boxes, barrels, bundles, etc.: the use of the 
cranes does not increase the speed of loading or unloading 
over that reached by ships’ derricks. Indeed, it is useless to 
have a powerful and quick device, such as a crane, if the 
operations of fastening or unfastening the slings, stowing or 
breaking down, as well as the lightness of the weight, do not 
allow the cranes to be used to their full capacity. 

In the case of general cargo it is not possible, therefore, to 
exceed an average of 20 tons per hour. With bags, however, 
the crane reaches a speed of 30 tons per hour, and begins to 
give a larger output than the ships’ derricks. 

With goods in bulk form (coal, mineral ores, fertilizers) 
the same crane equipped with a proper shovel handles 100 
tons per hour, and at Leixdées the figure of 300 tons of coal 
per hour has already been reached with 5-ton cranes. 

This means that the modern crane, powerful, quick and 
costly when used for the handling of general cargo, represents 
a useless waste, as it will never be used to more than one 


*Tronslated from a recent issue of the “ Bulletin of the Port of Lisbon”. 
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third of its capacity. The same results can be obtained with 
the ships’ derricks, of which the initial cost and maintenance 
expenses are much lower. 

(b) The horizontal transportation of goods between the ships 
and the sheds makes it advisable to use a mechanical system 
of transport. The latter is always necessary when working 
with the ships’ derricks. With the crane at Leix6es it is also 
necessary in 90% of cases. 

Transportation should not be thought of only in terms of 
hand labour with the exclusive utilisation of the traffic 
personnel, on account of its slowness and the respective cost. 

At Leix6es use is made of fork lifts of 2-6 tons, and short 
trains formed by 4 to 6 trailers mounted on pneumatics and 
drawn by 40-60 H.P. tractors. For short distances, i.e. up 
to 10 metres, the train of trailers is used for transportation, 
and the fork lifts to unload and stack. 

The mechanical stacking up to the ceiling allows for the 
utilisation of the full capacity of the platform sheds, and 
therefore the concentration of cargo near the ship, thus 
reducing horizontal transportation. This transport makes it 
possible and economical to utilise the sheds a little away from 
the platform so as not to congest the platform sheds. This 
represents a considerable increase in the capacity of the port. 

The conclusion is that it is necessary to have, at Leixées 
at least, a horizontal transport system both in the case of 
the utilisation of the ships’ derricks, and in the case of the 
use of cranes for general cargo. 

(c) As far as bulk goods are concerned and also, though on a 
smaller scale, goods which can be stowed and tied more 
rapidly than those of general cargo, the crane is clearly 
superior to the ship’s hoisting devices, particularly when 
the goods can be transferred directly from the ship to rail 
or lorry, since the derricks, besides their relative slowness, 
have not the necessary radius. 

(d) There are ships which are very well equipped, having derricks 
with a long reach and with exceptional speed, but there are 
others which have not sufficient equipment. For the latter, 
cranes are normally used at Leixdes as a means for reducing 
the stay of the ship in the port. Shipowners are pleased with 
this method, and the port also benefits from it, since it has 
to handle one million tons with a little over | kilometer of 
wharf. + 

The general conclusion to be drawn from these observations is 
that the equipment of a port with cranes for general cargo has no 
interest at Leixdes from the point of view of economy and handling 
speed, and that such an equipment must be reduced to the 
minimum of the requirements for bulk cargo, if any, and for the 
ships insufficiently equipped with derricks. 

The point of view of the port authorities must logically be in 
agreement with that of the shipowner, seeing that if the ship is 
suitably equipped for general cargo it is in the interest of the ship- 
owner to use this equipment as much as possible in order to obtain 
the maximum economy. 








New Wharf at Port of Georgetown. 


A new wharf and. warehouse have been constructed at George- 
town, British Guiana, on property formerly occupied by the Gar- 
nett wharf and warehouse which were gutted by fire in 1951. The 
facilities will be principally used by Saguenay Terminals’ vessels 
arriving with cargoes from Europe and Canada. The new wharf 
was put into operation on July 1, and is located at Water Street. 
It has a total length of 372-ft.. and vessels of 375-ft. and upwards 
can overhang at either end of the wharf where mooring piles are 
provided for the head and stern ropes. The width of the wharf 
is 52-ft., about 37-ft. of which is roofed for the outside storage of 
sugar and open air cargoes, leaving a working width of 15-ft. Open- 
ing on to the wharf is a bonded transit shed 100-ft. by 81-ft., a 
small section of this being taken up by Customs officers’ and bond 
clerks’ desks. The wharf is provided with fork-lift trucks and 
flat motor trucks. There is also an electric crane capable of lift- 
ing six tons, but it cannot work in the hatches of ocean-going 
vessels. The depth of water at L.W.O.S.T. is 19-ft. but. if neces- 
sary, vessels can lie safely aground in the soft mud. 
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Deepwater and Lighter Quays in the Middle East 


Design and Construction in Steel Sheet Piling’ 


By G. W. NELSON, A.M.N.Z.LE., 
Senior Engineer, Hydro Electric Design Office, Ministry of Works, 
Wellington, New Zealand. 


Foreword. 

While the works described in this article were carried out more 
than ten years ago, nevertheless, the design and construction prob- 
lems and their treatment are of sufficient importance to justify 
publication in this Journal. Readers interested in flexible steel 
pile and wharf walls will find the information of particular value. 


Introduction. 


HARFAGE and lightering facilities at the Egyptian 

W ports of Alexandria, Port Said and Suez, were so totally 

inadequate to meet the war demands made on them in 

1940 that the War Office, London, requested the panel 
of British consulting engineers, that had been appointed to advise 
on port design and construction work in the United Kingdom and 
elsewhere, to send representatives to Egypt to inspect, report on 
and to make recommendations for the immediate enlargement of 
these ports. A map of the area is given in Fig. 1. 

The panel consisted of Messrs. W. T. Halcrow and Partners, 
Messrs. Coode, Wilson, Vaughan-Lee and Gwyther, and Messrs. 
Wolfe Barry, Robert White and Partners. 

Their principal proposals were: 

(a) Deep water and lighter berthage at Safaga. 
(b) Deep water and lighter berthage at Kad-el-Marakeb. 
(c) Lighter quays at Akaba, Trans-Jordan. 


At Safaga. 

This small port is on the Egyptian coast of the Red Sea, a little 
south of the entrance to the Gulf of Suez. The object of develop- 
ment was to provide an auxiliary port should Suez be disabled. 

The work consisted of: 

(a) A metre gauge railway 110 miles long to Qena. 

(b) Locomotive landing wharf. 

(c) Oil berth for large tankers and complete oil installation 

(d) Garrison installations. 

(e) Deep water quays 2,000-ft. long: lighter quays 1,400-ft. long. 


At Kad-el- Marakeb, in Suez Bay. 

At Kad-el-Marakeb, 2,050-ft. of deepwater berths and 1,000-ft. 
of lighter berths were constructed. To build a deep-water berth 
at this site and extend the Palestine railway down from Kantara 
to Kad-el-Marakeb was of prime importance. The enemy made 
constant attempts to block the Suez Canal in narrow and vital 
points, and, as this was always possible, the railway and roads pro- 
vided additional as well as alternative mediums to the existing 
water transport through the canal and other waterways. Exten- 
sive lightering facilities were provided all up the Canal as far as 
Port Said, and in the Bitter Lakes. 


At Akaba. 

Lighter wharfage only was provided at Akaba, and the Hedjaz 
Railway was extended from Maan to the Naqb-el-Ashtar. A 
heavy traffic road was built from Naqb-el-Ashtar to Akaba. 


Adabiya Bay. 

The Adabiya Bay development was not in the panel’s assign- 
ment. This locality was spacious and provided ample dispersal 
areas for heavy war supplies of all kinds, as well as marshalling 
yards for railways. It was handy to the four 2,000-ton cool stores, 
motor-car and truck assembly works, and the oil refineries. 

The installation consisted of: 


*Based on article which appeared in the August, 1953, issue of “ New 
Zealand Engineering,” the Journal of the New Zealand Institution of 
Engineers. 


(a) Deep-water berthage, 2,233-ft. 

(b) Lighterage berthage, 2,000-ft. (plus). 

(c) Space for loading and unloading tank-landing ships. 
(d) Extensive railways yards and access roads. 


General. 


Under the Middle East Command, harbour works were also 
carried out in Turkey, Syria and Kenya. In the North Africy 
area a total of 24,300-ft. cf lighter wharfage and 6,500-ft. of deep. 
water berthage was constructed in three years. 


Design of Quays in Steel Sheet Piling 

The design data adopted in the Middle East are set out in Figs. 
2 and 3, and may be followed through the examples given rather 
than in descriptive text. 

General Consideration 

At all deep-water quays and at most lighter quays, the sheet 
piling was driven to the required penetration, tied back to the 
anchor blocks and back-filled to finished surface level before dredg- 
ing along the quay face was begun. This meant that the ground 
supported was for the most part undisturbed natural ground, and 
consequently the effort required to support it could be expected 
to be much less than if it had been handled filling. In other words, 
the angle of repose of the undisturbed ground would be steeper 
than that for handled filling. Advantage was taken of this fact 
in the design of the piling. Mr. Stroyer and others found by ex- 
tensive experiments that, for a tied back flexible wall, arching took 
place in the supported filling, and instead of the pressures follow- 
ing Rankine’s straight-line theory, the pressures followed a para- 
bolic distribution on the lines as chain-dotted in sketch “A” of 
Fig. 2. 

It will be readily seen that, as the result of arching and flexi- 
bility producing parabolic distribution, the bending moments in the 
piling are considerably reduced, whilst the tie-rod loading is in- 
creased. The magnitude cf these forces is difficult to determine. 
For the conditions met in the Middle East and from Stroyer’s 
experiments supported by Terzaghi a figure of 0.6 of the bending 
moment computed by Rankine’s formula was taken as active in 
respect to bending moments induced by the filling and surcharge 
but, of course, full value was taken for the effect of water held in 
the filling behind the wall. 

Accepting the parabolic assumptions, it remains to determine 
the increased loading in the tie rods. As the loading at the point 
of application owing to parabolic distribution cannot be deter- 
mined accurately, it has been found advisable to increase the static 
loading of the tie rod by at least 20 per cent. until such times as 
clarity on this pcint is established. 

Whilst Rankine’s formula for active pressures gives results con- 
forming very closely to practical tests, extensive experiments and 
practical experience have established that earth resistances are 
attained very much in excess of those calculated by Rankine’s 
formula for passive resistance. This is due largely to friction that 
sets up between the ground and the wall. The magnitude of this 
component derends upon the angle of repose of the ground and the 
angle of friction of the ground on the face of the wall. The co- 
efficient of friction between sand and steel has been found to 
vary between 0.3 and 0.6, which, when viewed as tangents of the 
angle of friction, ranges between 17° and 31°. The effect of 
friction, therefore, reduces the active pressure, and greatly in- 
creases passive resistance. 

British and European practice in general accepts the effect of 
friction in resistance, but prefers to neglect it in calculations for 
active pressure. In sheet-piled quay walls, where the water ‘evel 
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in t!e supported filling fluctuates with the diurnal tides, friction 
cou! not be relied upon to develop, and should, therefore be neg- 
lected for active pressures. British practice, to include for friction, 
adopts the following multipliers to increase the value of Rankine’s 
formula for resistance: 


For angles of repose, if less than 25 degrees with the horizontal: 
7 ( 1 + Sin °) 
‘| i - wee 
For angles of repose greater than 25 degrees: 
1 + Sin °) 
20 (isn 
Figures 2 and 3 have been prepared on the conditions of depth, 
penetration, tide range and loading as for the Kad-el-Marakeb 
deep-water quay. Each step has been explained and calculations 


detailed. Both should be read conjointly as the graphical method 
on Fig. 3 illustrates the behaviour of the active loadings and the 


= ~ oo 


THE Dock AND HARBOUR AUTHORITY 
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earth resistances as well as the bending moments and deflections 
on the piling from top to bottom. 


Anchor Blocks 
Reasons for Choice. 

Heavy sheet piling was the only type of construction that could 
be used to meet the extreme urgency of the work and support 40-ft. 
of filling above dredged level with 20-ft. of penetration. Had the 
conditions of flexibility of the wall, the arching effect of the filling, 
the undisturbed character of the bulk of the supported ground, and 
the multiplier to Rankine’s formula for resistance not been taken 
into consideration, the unit stresses would have ruled sheet piling 
out of the question. It is therefore clear that there should be no 
yielding of the anchor block to upset the foregoing design condi- 
tions and thus render the work ineffective or dangerous even to 
collapsing. Concrete anchorages of gravitational weight equal to 
the pull of the tie rods develop considerable frictional resistance 
to sliding and in combination with the tie rod pull the product 
is a downward resultant force which greatly increases the safety. 
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Deepwater and Lighter Quays—continued 


Sheet piles and walings used as anchorages would be most unsatis- 
factor’ if damaged by bombs, also, too much ground would have 
to be disturbed on each side to get the tie rods secured at the right 
depth 

Type “A” (Kad-el-Marakeb and Safaga). 

The drawings prepared in London by the consulting engineers 
and the War Office, provided for continuous concrete anchorage 
\6-ft. deep by 9-ft. wide, cast between two rows of steel sheet pil- 
ing; No. 5 Larssen 16-ft. long on the seaward side, both rows 
driven as near to ground water level as was practicable to over- 
come sand “ boils” when excavated for concreting. Fig. 4 illus- 
trates the case without further description. Excavation for the 
first few feet was carried out by native labour, then followed up 
with a mobile grab. The sheet piling required walings and cross 
struts which were inserted as the excavation progressed, and 
pumping was necessary most of the time. 

Before concreting, corrugated iron was placed against the No. 2 
Larssen piling so that the piles could be extracted later. The corru- 
sated iron was not recoverable. At the correct level the tie rods 
were set through gas-cut holes in the No. 5 Larssen piling 
(5-ft. 6}-in. centres), and the end M.S. joists assembly attached, 
and concreting completed. 

Type B—Caissons (Kad-el-Marakeb and Safaga). 

Owing to enemy action delaying the delivery of 16-ft. and 15-ft. 
piling for the Type A anchor blocks, it became necessary to devise 
alternative methods. It was decided to sink the anchor walls by 
box caissons sunk end to end and each in three lifts in rotational 
sequence. Fig. 4 illustrates the work without further description. 
Comparison of Costs: Type A and Type B. 

£E /ft. 


Concrete anchor blocks type “ A” at Kad-el-Marakeb 

per ft. run sabe ae we aie ha ... 32,000 
Freight: U.K. to Suez and local handling on steel sheet 

piling —_ ‘as om we as a 8.000 


40,000 
Less cost per foot run of Type B caissons _.... ... 17,600 


Difference in favour of caissons 


900-ft. at Kad-el-Marakeb was therefore of the order of £E42,560 
(£1 sterling was £0.97 Egyptian). Because of urgency to get the 
work finished and in service, anchors of types A and B were con- 
structed concurrently as urgency, rather than cost, was of prime 
importance. 


Tie Rods 


Tie rods, which are in effect long bolts, should be made in easily 
handled lengths and, in order to save considerable metal, it is 
usual to upset the terminal ends for double nuts and make the 
intermediate joints of riveted fishplates or upset the ends and use 
union screws. Authorities recommend the safe working stress at 
7 tons/sq. in., to allow for longer life when subject to corrosion. 
Tie rods for all deep-water quays were 3-in. diameter, and placed 
at 5-ft. 64-in. centres, the centre of every fourth pile (see Fig. 4). 
All tie rods, wherever used, were heavily coated with hot bitumen, 
bound in hessian, and again coated with hot bitumen. 


Wharf Cranes 


Coupled with the design of quays were the runways for the 
portal cranes required for handling cargo. The cranes were of 
six-ton capacity of 60-ft. radius. The runway for the cranes was 
on two continuous reinforced concrete beams 3-ft. deep, 20-in. 
wide, parallel at 15-ft. centres, supported on 14-in. x 14-in. rein- 
forced concrete piles, to N.Z. bridge pile design, at 11 ft. 04-in. 
centres where the 15-ton crane was installed, and at 5-ft. 6-in. 
centres where the 15-ton crane was installed. The piles were 
driven to a safe working load of not less than 25 tons computed by 
Hiley’s formula. 

The piles under the seaward beam were mainly 42-ft. long, and 
under the landward beam 35-ft. long. 

The maximum wheel load on the crane track with the jib across 


corner, and working on a 5 Ib./sq. ft. wind was 17 tons. The tip- 
ping load on the crane when complete with generator set and 
housing was approximately 14 tons. 


Fenders 
At Kad-el-Marakeb, floating fenders were used where fender 
piles were not driven. At Adabiya Bay heavy timbers were bolted 
on to the face of the piling. Vertical timbers and old tyres were 
used on lighter wharves. 


Construction at Kad-el-Marakeb (Fig. 4) 


Where possible, the steel sheet piles were driven from floating 
plant, and kept in line by being driven between heavy timber 
leaders. Some piling was driven from plant on skidways sup- 
ported on temporary staging of “ bridging cubes,” and some from 
off the concrete beam system constructed to support the portal 
cranes. As much as possible of the work was let on contract 
to Egyptian contracting firms, to reduce the number of army per- 
sonnel employed. 

Two B.S.P. steel frames each about 50-ft., and one timber unit 
together with the normal helmets and other equipment for driving 
sheet piling were used and the hammers, all steam-operated, ranged 
from between 3-ton single-acting B.S.P. type to double-acting ham- 
mers such as McKiernan-Terry’s 9 B2, 9 B3, and 10 B3, and a 
French “ Pajot” hammer approximately equivalent to a 10 B3. 
For the most part the boilers were Spencer Hopwood types. The 
long piles were pitched and driven part of the depth from the high 
frames and driven to final depth by a frame following. 

The concrete piling was driven off temporary staging and some 
use was made of the steel capping beams supplied from the United 
Kingdom for capping over the concrete piling (on the 15-ft. span) 
in supporting the pile frames and skids. 

The driving varied along the quay face but the conditions 
throughout could not be termed “ easy.” For some distance along 
the quay face the sheet piles pulled up at 14-ft. below dredged 
level after hard driving with a 10 B3 hammer for most of the 
way. The concrete piles on the section pulled up to refusal at 6-ft. 
above dredged level. This indicated that the ground was much 
harder, and therefore able to stand up at an angle of repose much 
steeper than the 30 degrees with the horizontal assumed in the 
calculations. In consequence of this, the bending stresses in the 
steel sheet piling were much reduced. Where driving was stub- 
born and conditions warranted, the use of high-pressure water jets 
—usually on each side of the pile—materially assisted in getting 
the piles down to a depth where they could be driven hard to fixity. 

From the computations based on the assumptions of Figs. 2 and 
3, it would appear that the piles should have been driven a little 
deeper to obtain complete fixity. The above related hard driving 
conditions provided all the necessary confidence that the 20-ft. 9-in. 
was sufficient and safe, as was also the 14-ft. in the tight ground 
encountered. Note 2 on Fig. 3 details the computations for “ Free 
Earth Support,” and shows the depth to which the piles should be 
driven to obtain it on a factor of safety of one. For steel of 
28 /33-ton quality the stress developed is still well below the elastic 
limit. 

Steel-piled quays had a very material advantage in that, if dam- 
aged by bombing, they could be easily and quickly repaired, and 
suffer far less damage than concrete or timber quays. 

The approach road and rail embankment illustrated in Fig. 4 
were filled by pumped dredgings, and by tipping from the railways 
that ran the whole length. The main quay area was similarly 
filled, the levelling being done by mechanical equipment. The 
dredging was done by the Suez Canal Company. 

Transit sheds each approximately 120-ft. long by 40-ft. wide 
were erected in random-jointed local sandstone. 

A large covered reservoir about 100-ft. square, built of rock, 
concrete lined, bottom about H.W.E.S.T., and top about 6-ft. above 
quay surface, was erected to hold fresh water for shipping. The 
supply came from Tewfik treatment plant across the Suez Canal. 

Electricity was supplied from a diesel generating set in the end 
of one of the transit sheds. 

Several lengths of rail sidings were laid down, including one 
under the portal cranes, all 4-ft. 84-in. gauge. 

(to be continued) 
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The Free Port of Copenhagen 


Denmark’s Only Foreign Trade Zone 





(Specially Contributed) 


Plans for establishing a free port in Copenhagen date back to 
the middle of the 17th century, after the first free port in Denmark 
had been set up in 1664 at Altona, which at that time was the most 
southerly town in the Kingdom. 

In 1762 the king granted Copenhagen merchants the right to 
store transit goods in bonded warehouses under the supervision of 
the customs authorities, and at the same time he called for plans 
for establishing a free port. But the political unrest in Europe, 
the French revolution and the Napoleonic wars, combined with 
the bad economic resources of the country, hindered the realisation 
of the free port project. 

Almost a hundred years elapsed before the question was taken 
up again. In 1847 the Government decided that a part of the 
former naval harbour, situated where is now one of Copenhagen’s 
most densely populated quarters, should be fenced in and used as 
a free port, but the wars from 1848 to 1850 frustrated this plan. 

In 1888 the Kiel, or Kaiser Wilhelm Canal, was commenced and 
its completion in 1895 was to the great benefit of Hamburg but to 
the detriment of Copenhagen. Danish merchants demanded better 
conditions to enable them to compete for trade, and the Govern- 
ment was forced to pay heed to their demands. 


Formation of Free Port Company. 

Political controversy ensued and the Danish financial and 
business world was divided into two conflicting groups. The 
advocates for a free port won the battle and on the 31st of March, 
1891, the Danish Parliament passed “ The Copenhagen Free Port 
Act”, by which a joint stock company was to be formed. The 
Company was to be entrusted with the commercial management 
of the free port through a Royal Charter, which granted a con- 
cession for 80 years. On the 25th of April the same year, The 
Copenhagen Free Port Company was founded with a share capital 
of 4 million Danish Kroner subscribed by the leading Copenhagen 
banks. 

“The Copenhagen Port Authority ~, which is a self-supporting, 
independent institution, undertook the construction of the port 
itself, i.e. the excavation, the moles, piers and quays, etc. The 
Company undertook to lay the railway tracks, build warehouses, 
sheds, acquire cranes and all other technical installations and 
equipment. It was decided at the outset that the Free Port should 
be fully electrified (deriving its power from its own electrical plant) 
and thus making it the first fully electrified port in the world. 

In May, 1891, the work was started and on the 9th of November, 
1894, the Free Port was opened for traffic. This was a remarkable 
feat in those days, when most of the actual excavation work had 
to be done by hand. 

With the construction of the Free Port the famous Copenhagen 
promenade, “ Langelinie,” with the now equally famous statue of 
the “ Litthke Mermaid,” and the Royal Yacht Club harbour were 
created, as the Langelinie pier froms the eastern quay of the Free 
Port’s east basin. 


Steady Expansion. 

In 1894 the Free Port comprised a land area of 36.5 ha and a 
water area of 24 ha, and the total length of quays was 4,120 m. 
There were various warehouses and transit sheds and a granary 
with a capacity of 11,000 tons of grain. 

Soon, this proved to be too small and new warehouses and 
transit sheds and a new granary were built, and when the first 
World War commenced the Copenhagen Port Authority and the 
Free Port Company had plans for enlarging the territory by con- 
structing a new basin north of the existing ones. In 1916 work 
was started and three years later the Free Port had grown and had 
a land area of 13 ha and a new 9.5 m. deep basin. 

During the ensuing years traffic steadily increased. In 1919-1921 
a new section of docks was incorporated in the Free Port, and 
specialist installations were brought up-to-date. Danish and 
foreign manufacturers and merchants realised that Copenhagen 





was a geographical centre for the commerce of North anv Centra] 
Europe and took premises within the Free Port area. T!\ use of 
the Free Port increased to such an extent that just before ‘he oyt. 
break of the second world war, plans were maturing fo: further 
developments. 

Post-War Modernisation Schemes. 

The German occupation on April 9th, 1940, put a sto to all 
immediate plans. The lifeline of Denmark and the Free Por 
was cut, and during all the war years traffic was at a m:nimum. 
But this did not mean that all plans had been abandoned Quite 
the reverse: plans and projects existed on paper, all reacy to be 
executed as soon as Denmark again was free and ships once more 


could sail the seven seas in safety. 

A few months after the German occupation forces had left 
Denmark, in the summer, of 1945, construction of a new transit 
shed was started and all kinds of other modernisation plans were 
put in hand. 

About two years later the new transit shed was compleied at a 
cost of 4 million Danish Kroner, and the Free Port could pride 
itself on having the largest and most modern transit shed in 
Northern Europe, amply served by new cranes and with quays 
and surrounding areas paved and finished with a smooth surface, 
making it possible to take into use fork-lift trucks, small tractors 
and other mechanical vehicles developed from experience gained 
during the war. 

But even this has not proved enough, so in 1954—in the 60th 
year of the Free Port’s existence—a new transit shed, mainly for 
handling fresh fruit, is under construction, and the territory has 
been enlarged by a new basin with a water depth of 10 m. On 
the southern quay the Danish East Asiatic Company is building 
two new transit sheds at a cost of 8 million Danish Kroner to 
replace the present one in the old part of the Free Port. In due 
time this will be taken over by the Free Port Company. On the 
western quay of the basin the Free Port Company is constructing 
a smaller transit shed. 


Improved Passenger Facilities. 


For the purpose of giving better service to the passenger traffic 
and the passenger liners plying between Denmark and U.S.A. and 
Canada, the Free Port Company has rebuilt and remodelled its 
two-storey passenger building both inside and outside, and to-day 
it stands as an example for other buildings of its kind. It is 
equipped with an electric escalator for handling hand baggage, a 
public-address system, and nicely furnished, well heated and ven- 
tilated waiting rooms both for the public and the passengers. In 
the building will also be found a branch office of one of the lead- 
ing Copenhagen banks, a news-stand, a post- and telegraph office, 
telephone booths for local and long distance calls, and an 
information office, which can help the passengers in booking train 
and boat tickets, hotel accommodation, etc. 

The small Custom’s harbour, “ Redhavnen”, adjacent to the 
Free Port, was in July this year embodied in the Free Port area, 
so that in the course of the 60th jubilee year the Free Port territory 
has grown to a land area of 62 ha, a water area of 44 ha, the total 
length of quays to more than 10 km, the covered storage space to 
about 227,000 m*, and the open storage space to 48,000 m’. 

The handling of goods is facilitated by electric and mobile cranes 
of various types. The Free Port possesses at present 79 quay cranes 
of varying capacity, a fleet of mobile cranes, fork-lift trucks, and 
smaller and larger trucks and trailers. One of the quay cranes has 
a lifting capacity of 45 tons. 

Realising the fact that shipowners all over the world endeavour 
in every way to increase the speed of transportation by building 
faster vessels, as well as by improving the technical equipment on 
board, especially the cargo handling gear, the Free Port has made 
a point of keeping abreast with demands, as can be seen from 
the foregoing. In addition to the technical and mechanical equip- 
ment, the Free Port has a staff of efficient employees and skilled 
technicians, as well as an ample number of trained dockers and 
stevedores. Altogether, the Company employs daily about | 000 
persons, and 5,000 work in the Free Port area for private firms 
and manufacturers. 

In the Free Port there is a special post office, a telegraph office. 
and a railway station, the latter in connection with the bert! for 
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Free Port of Copenhagen—continued 
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Aerial view of the Free Port at Copenhagen. 


the state-owned ferry running between Copenhagen and Malm6 
(Sweden). Otherwise, the port railway system is owned and 
operated by the Free Port Company. There is a branch office of 
one of the leading Copenhagen banks, two restaurants, and several 
canteens. 


Activities of Company. 


All stevedoring work and transportation within the Free Port 
is carried out by the Company, which also undertakes authorised 
weighing and checking, sampling, inspection, etc., of goods and 
issues, on demand, certificates and discharge receipts and out-turn 
reports. On application, the Company issues warehouse warrants 
necessary to obtain bank loans on the consignments. Transit 
goods can be stored in the warehouses and sheds of the Free Port 
Company one month free of warehouse rent, and goods ultimately 
destinated to enter the Copenhagen custom area can be stored free 
for one week. Thereafter, the storage of the goods must be paid 
for, but there is no limit as to how long goods can remain stored 
in the Free Port. All the Company’s rates, etc., must be approved 
by the Ministry of Public Works. 

According to the Royal Charter, the Free Port Company’s board 
of directors consists of not more than eight members, two of whom 
are appointed by the Government Department at the time in charge 
of harbour matters (at present The Ministry of Public Works), two 
by the Copenhagen Harbour Board amongst its members, and the 
remaining four are elected by a general meeting of the shareholders. 
However, since 1951 the Copenhagen Port Authority has owned 
the majority of all the shares. The daily management is under the 
control of a technical and an administrative general manager, the 
— being appointed with the approval of the Ministry of Public 

orks. 


Since 1894 the Free Port Company’s total investment amounts 
to 30 million Danish Kroner and that of the Copenhagen Port 


Authority to 22 million Danish Kroner. The total value of the 
Free Port with all installations and buildings, etc., is to-day 
assessed at about 100 million Danish Kroner, at the least. 

A number of shipping lines regularly call at the Free Port, 
making it possible to ship goods to the most important points all 
over the world. The Free Port is generally considered as a normal 
port, which gives the vessels quick dispatch, at the same time 
handling the cargoes carefully with a minimum of breakage and 
pilferage, which is ascribed to the fact that all work is carried on 
under one administration. 

The Free Port—Denmark’s only foreign trade zone—is from a 
customs’ point of view considered as foreign territory and the 
merchants of Copenhagen consider it a great advantage to use the 
Free Port, as do foreign merchants and companies. The latter 
make it their overseas trading headquarters, whence they can dis- 
tribute their products to the Scandinavian countries and North 
Europe. A number of Danish and foreign firms have built offices, 
warehouses, factories, etc., on leasehold ground belonging to the 
Free Port Company. TO? 

The unique, geographical situation of Copenhagen has through 
centuries made it the ideal emporium for the Scandinavian and 
Baltic Sea trade, and—the-Free Port has served -to-uphold and 
strengthen-its_positien asthe foremest-seaport and trading centre 
in all Seandinavia. 








Teesport Development Sanctioned. 

The Ministry of Transport has now given permission for the 
Tees Conservancy Commission to start work on its £2,750,000 
scheme for the construction of five deep water berths at Teesport, 
down river from Middlesbrough. The Commission has already 
spent £1,300,000 on two oil berths at Teesport and on road access 
to them, so that the complete development scheme will involve 
expenditure totalling more than £4m. 
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Classes on Port Working 


Discussions and classes especially designed for port workers in 
the United Kingdom have been promoted with the support and co- 
operation of the following:— 


National Joint Council for the Port Transport Industry 
National Dock Labour Board 
Dock and Harbour Authorities Association 

British Transport Commission 

Ministry of Education 
Association of Technical Institutions 
Association of Principals of Technical Institutions 

Institute of Transport 


The classes are being held at the Technical and Commercial 
Colleges in nearly all the Port Areas of the United Kingdom. The 


subjects are: 
Port Working 


and the related subjects of 
Port Traffic 
Port Organisation and Finance 


The aim of the classes is to help port workers to improve their 
knowledge of the principles and practices of port working, the 
traffics which ports handle, and of the organisation and financial 
aspects of ports. 

Students are usually advised to study Port Working in the first 
year and, if they wish, to proceed with the study of Port Traffic 
and Port Organisation and Finance in succeeding years. 

Examinations are not an essential part of the scheme but can 
be arranged for those who wish to obtain the certificates awarded 
by the Institute of Transport. 

A separate certificate is awarded for each subject passed singly, 
but three such certificates obtained in different years can, if desired, 
be exchanged for a Group Certificate. The Group Certificate is 
accepted by the Institute of Transport as a qualification for Student 
membership. 

The syllabuses are intended to be adapted to meet local needs 
and local conditions, but the practices at other ports will also be 
studied. Each subject is intended to be treated in an elementary 
manner. 

Port Working. This will be treated to show how closely the other 
two subjects are concerned with the working of a port and how 
naturally they follow on. 

The studies will include: Loading, discharging and berthing of 
vessels. Warehousing. Part played by ports in transhipment and 
entrepot trade and in marketing. Effect on port working of the 
nature of traffic handled. Lay-out of a port in facilitating terminal 
operation; road, rail and inland waterway connections with a port. 
Equipment and appliances; lighterage facilities. Port labour and 
methods of payment. Passenger traffic working. 

Port organisation and its effect on Port Working. 
Port Working to Port Finance. 


Port Traffic. This will include the study cf the interdependence 
of communities in regard to food and raw materials. Geographical 
and economic factors which determine port location. Different 
types of port. History of growth and development of ports. The 
connection between sources of world supply, main export markets, 
main shipping lines and the nature of traffic to ports. Bonded 
warehouses. Rights and duties of port undertakings in relation 
to the requirements of H.M. Customs and Excise. Outline of im- 
port and export procedure including documents used. 


Port Organisation and Finance. This will deal with the Consti- 
tution of authority. Organisation and functions of staff. History 
of dock labour from the beginning of Trade Union organisation 
in 1887; constitution and functions of Dock Labour Board. In- 
dustrial relations. Principal current legislation in relation to Port 
Undertakings. Chief sources of revenue: main trends of expendi- 
ture. Procedure in collection of revenue and payment of expenses. 
Principal factors affecting costs of operation (turn-round of ship- 
ping, etc.). 

The Institute of Transport will be pleased to answer any en- 
quiries about the scheme addressed to it at 80, Portland Place. 
London, W.1. 


Relation of 


Book Reviews 


Port Economics. By A. H. J. Bown, O.B.E., F.C.1LS., \  Inst.7. 
Published by Foxlow Publications, Ltd.. 19, Harcou: Street, 


London, W.1. Price 16s. 
This well-balanced and authoritative work is the resuli of wide 
enquiry and long experience. Since the appearance © “ Port 
Operation and Administration ”’—by the same author in <ollabo. 


ration with C. A. Dove, now General Manager, Nigeria ?orts— 
there has been a growing demand for a companion volute deal- 
ing particularly with the economic aspect of port affairs The 
concepts of demand, supply, utility and value are carefull) worked 
out in their application to port organisation throughout the world: 
and are set against the general background of world shipping and 
world trade. The subjects of port jurisdiction and control are 
fully considered with special attention to port finance aid port 
charges. The impact of competition and the theory of monopoly 
and quasi-monopoly are examined and the question of regional 
grouping is also discussed. The main lines of a port authority's 
accounting structure are analysed and a number of interesting 
examples are included. There are useful sections dealing with 
port taxation, rating and insurance. The book is eminently read- 
able, and, as it has been written in close accordance with the 
examination requirements of the Institute of Transport, it will be 
especially welcomed by port transport students, who have long 
needed a textbook of this kind. The format is neat and attractive, 
making the book a pleasure to handle. For many years the port 
industry has wanted an economic appreciation of its peculiar prob- 
lems. Mr. Bown has now supplied it and there are many port 
executives in many countries who will be grateful to him. 


“ Prestressed Concrete.” By Gustave Magnel. Third Edition. 
(London: Concrete Publications, Ltd. 1954. Price 20s.). 


The third edition of this book has been brought up to date. The 
new matter includes a table of dimensions of beams for various 
spans and loads together with the number of cables required which 
simplifies the choice of the dimensions of a beam, and a method 
of calculating the ultimate strength of beams which is noteworthy 
for its simplicity and is based on tests made on full-size beams. 
Data are given on economical spans for continuous beams and on 
their breaking strength. Details are given of fatigue tests, of the 
resistance of beams to extremes of temperature and to dynamic 
loads, of a test to failure of a slab prestressed in two directions, 
and of a mast in the form of a Vierendeel girder, as well as the 
tests previously described, including a continuous beam and a 
freely-supported beam of 155-ft. span. The chapter on the appli- 
cations of prestressed concrete includes many new bridges, build- 
ing frames, and a flat-slab floor to carry very heavy loads. The 
examples are taken from all parts of the world and are not con- 
fined to the Belgian method. 


Ports of the World. Edited by Sir Archibald Hurd. The Shipping 
World, Ltd., Arundel Street, London, W.C.2. Price 80s. net. 


A new edition of this useful book has recently been published 
in order to incorporate the large volume of new material which 
has been reaching the Editors during the past two years. Since 
1953, there has been an acceleration of port building, restoration 
and modernisation, due, in no small measure, to the widespread 
changes which have been, and still are, taking place in the patterns 
of international shipping. In many hitherto undeveloped areas of 
the world the raw material needs of industry have created a de- 
mand for entirely new shipping facilities. Great ports are rising 
where only small harbours have existed previously. These changes 
are now recorded in this 8th edition. 

All sections of the book have again received routine revision 
and expansion. Additions include a completely new section on 
Japan, and a further survey of the great oil ports. The simple 
guide to liner services operated from the U.K. to overseas ports 
is again included, and another feature is the up-to-date set of 
distance tables. These while available for immediate use. are t0 


be expanded in a later edition by adding short key tables which 
will link and increase the usefulness of those currently given. Maps 
of the world, foreign and colonial currencies, and a well planned 
index system complete the book. 
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Book Reviews—continued 


“Bremen Yearbook of World Shipping,” edited by G. A. Theel. 
502 pp., 95 diagrams. Price 66 German marks. Published 
by Springer Verlag, Berlin. 

Th.; is a well produced volume published by a world famous 
firm: clearly printed on good paper. The diagrams are excellent in 
production and clarity of subject. It contains a wealth of informa- 
tion condensed from innumerable sources and comprises almost 
everything that is to be said about the economic and workability 
sides of world shipping, cargo-handling, salt and fresh water traffic 
in all the Seven Seas of any importance and under all flags. 

The opening chapters deal with brief analyses of 
(a) Modern trends of naval architecture, cargo-handling and stow- 
ing to suit various traffic on sea and canal, and classifies the 
ages of all the world’s vessels engaged in the most important 
sections. 

Sea freight market, liners and cargo tramps, tankers, journey 

charters, time charters, and charter parties for specific traffic 

are subjects dealt with. 

Modern shipbuilding, new construction, second-hand markets 

and break-up values are given attention. 

(d) A chronicle of all maritime conferences, agreements and rele- 
vant particular matters during 1948-1952 are specially noted. 

(e) The rest of the book is given to comprehensive details of all 
factors affecting deep seas and coastal traffic, the vessels em- 
ployed and the economics of trade and running costs for all 
maritime countries. Grain, bale, refrigeration space, liquid 
cargoes, bunker capacities, bulk traffic and liner traffic are all 
dealt with. 

It should be a very useful volume for all people who depend upon 
maritime transport for their livelihood. It is written in German 
but carries occasional English references. 


(b 


(c 











Port of London Annual Report. 

The 45th annual report of the Port of London Authority, for 
the year ended March 31, 1954. states that the tonnages of ship- 
ping and goods dealt with were in each case the highest recorded 
in any one year in the history of the port. 

The total net register tonnage of merchant vessels using the 
port during the year under review was 68,550,917, compared with 
59,659,598 tons in the preceding twelve months. This is about 54 
million tons more than during the year ended March 31, 1938, 
when the previous highest tonnage was recorded. The tonnage of 
goods handled, at 51,405,555, compares with 48,284,513 tons in 
1953 and 41,662,063 tons in 1939, and is nearly 2} million tons 
more than the highest quantity dealt with in any previous financial 
year. 

Imports from overseas, including transhipments, increased by 
24 million tons, and exports overseas by about a quarter of a 
million tons. Coastal trade exceeded that of last year by about 
370,000 tons. 

The shipping entering the dry docks of the Authority during 
the twelve months was 3,338,019 tons gross, compared with 
3,376,300 tons gross in the previous year and 3,077,170 tons 
gross during the year ended March 31, 1939. 

The working results of the Authority for the year show a total 
revenue of £14,689,535, less expenditure of £11,800,432 leaving 
a balance of £2,889,103, from which was deducted charges and 
expenses £1,921,843, leaving available £967,260. Deferred re- 
pairs totalled £779,589 and the balance of war damage contribu- 
tions written off £151,914, leaving a surplus for the year of £35,757. 
The surplus, brought forward from 1953 was £573,894, making 
a surplus carried forward of £609,651. 

Contained in the report are details of improvements that have 
Seen carried out, or are in the process of being undertaken to the 
iicilities of the docks under the Authority’s control. These include 

itial work on large scale developments in the Tilbury Dock 

lich it is estimated will cost £1,300,000. During the year 29 

‘ctric quay cranes, 20 mobile cranes, and 47 fork-lift and other 
“icks have been added to the dock equipment. The river fleet 

; been augmented by the introduction of a new tug and twenty- 

ht barges. 


THE Dock AND HARBOUR AUTHORITY 191 


Lower Levy on Port Employers 


Improved Financial Position of N.D.L.B. 


Notices have been sent by the National Dock Labour Board 
to registered port employers in the United Kingdom, informing 
them that as from Saturday, October 9, the rates of percentage 
payments on the gross wages of registered dock workers will be 
reduced. The payments for daily men on work other than coastal 
traffic will be reduced from 16} to 144 per cent., for daily workers 
on coastal traffic from 114 to 104 per cent. and for weekly workers 
employed on coastal or other work from 5 to 44 per cent. 

In an explanatory note the Board states that in June, 1953, it 
announced a change in its financial policy with a view to stabilising 
the rates of percentage payments for a reasonable period, “* sub- 
ject to variations in those expenditures over which the Board has 
no direct control.” Within four months of that announcement, the 
national minimum time rate of pay was raised from 22s. 6d. to 
24s. per day, with corresponding adjustments in rates for piece- 
work, etc. This automatically increased the Boards’ expenditure 
on holiday pay and travel time allowances, etc., by some £100,000 
a year. On the other hand, since there was no material variation 
in the volume of work, the yield of the levy was proportionately 
greater. 

The stability of the levy, however, depends ultimately on an 
effective labour policy, and the Board has received valuable co- 
operation from its local boards and the industry in its efforts to 
achieve a more flexible and balanced labour force. As a result. 
considerable economies have been effected in expenditure on atten- 
dance money and guarantee make-up. But there remains the ex- 
penditure in respect of statutory and industrial obligations, e.g. 
holiday pay, National Insurance contributions, etc.—which does 
not arise directly from the scheme. A levy of over 8 per cent. 
on the wages of daily-workers is still required for these purposes 
alone. 

The Board remains convinced of the need to maintain general 
stability in its rates of levy; but it does not consider that this pre- 
cludes adjustments in either direction to take account of changes 
which affect the average income or expenditure on which the 
current rates are based. In the present instance, the decision has 
been made more difficult by the relatively short experience from 
which conclusions have had to be drawn. The Board is, however. 
satisfied that the strength of its current financial position justifies 
passing on to registered employers the relief afforded by the reduc- 
tions in rates notified above. 








Cargo Handling Classes. 

Demonstrations in the use of cargo-handling gear and in the 
most efficient lay-out for storerooms and workshops, will be avail- 
able to the students attending the five-day, two-week and six-week 
courses in materials handling and work study which are being 
held at the College of Production Technology at Charing, Kent. 
from October 25 to February 18 next. 

The practical work has been made possible by loans of equip- 
ment from United Kingdom marufacturers, one of whom has 
loaned a section of industrial flooring upon which the perfor- 
mance of fork-lift trucks can be assessed. Special days have been 
set aside for the use of the equipment at the four-acre test grounds 
of the college. A variety of methods of cargo-handling by land, 
sea and air will be the subject of a series of lectures given b\ 
specialists in their particular field. 


Corrosion Advice Bureau. 


In order to deal adequately with the numerous inquiries received 
for advice on the prevention of corrosion of ferrous metals, the 
British Iron and Steel Research Association has formed a Corro- 
sion Advice Bureau. The Bureau will be established at 140, 
Battersea Park Road, London, S.W.11, and its head will be Dr. 
J.C. Hudson. Mr. E. E. White has been appointed secretary and 
Dr. W. H. J. Vernon has been engaged as consultant. Members of 
B.1.S.R.A. will normally be able to obtain the services of the 
Bureau free of charge and non-members will be required to pay a 
fee dependent on the extent of the investigation required. 
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Shunting Tractor 


The possession of independent steering brakes enables a new 
** Chaseside” shunting tractor to cross with ease rail tracks and 
points even at acute angles. The brakes give the remarkable 
manoeuvrability contained in almost pivotal steering. There are 
two separate pedals—though a simple lock allows both brakes to 
be used simultaneously. Used separately, either pedal brakes one 
rear wheel, and in conjunction with normal steering, considerably 
reduces the turning circle. A parking brake of the multiple disc 
type running in oil and acting on the transmission is fitted in addi- 
ticn to the foot brakes 

The machine is fitted with a new Fordson Major Diesel engine, 
running on a four-cylinder overhead valve, and five-bearing crank- 
shaft, wet cylinder liners and direct fuel injection. It has a capa- 
city of 220 cu. ins. 44 brake horse power at 1,700 r.p.m. 

A special device is available which locks the two final reduction 
gears thus providing a solid rear drive axle for shunting on loose 
ballast without loss of efficiency. The differential lock is simply 
engaged by a small lever in the cab. 

The weatherproof cab, which is optional, is built of sheet metal 
construction and fitted with splinter proof glass windows giving 
all round visibility to the driver. 

Under normal operating conditions 170 tons can be moved from 
standstill. The tractor has a speed range of 2.1 m.p.h. to 13.3 
m.p.h. The fuel consumption is 0.6 gallons per hour. The draw 
bar pull has a capacity of 6,000 lb. The machine weighs 3 tons 
18 cwt., and has a turning circle of 16-fi. The manufacturers are 
Chaseside Engineering Co., Ltd.. Hertford. 


Anti-Corrosion Process 


Jenolite, Ltd., manufacturers of a chemical anti-corrosion surface 
preparation suitable for marine applications, have published a 16- 
page review of their approach to the problem of ships rusting. 
Articles contained include reports on successful pre-treatments, re- 
novations and experimental coatings. 

The basis of the Jenolite process is the maximum chemical pene- 
tration, the complete wetting, removal of rust, and phosphating 
of the surface treated. It is claimed that paint adhesion is thus 
increased. This chemical sealer assists renovation in hostile 
conditions. 





SITUATIONS VACANT 


PUBLIC SERVICE OF SOUTH AUSTRALIA. 


Applications for the undermentioned position should be made in writing 
to the Agent-General for South Australia, South Australia House, Marble 
Arch, London, W.1, setting out full names, address, date of birth, marital 
status, academic qualifications, practical experience, and particulars of war 
service (if any). Copies of testimonials should be submitted with the 
application. 

CHIEF ENGINEER. 
SALARY RANGE: £A2027/2147 PER ANNUM. 

Applications are invited for the position of Chief Engineer of the South 
Australian Harbours Board, a State Ports Authority charged with the 
administration, development and maintenance of the deep sea ports of 
Adelaide, Pirie, Wallaroo, Lincoln and Thevenard, and also 50 minor out- 
ports. 

Applicants should be not more than 50 years of age, holders of 
approved University degrees in engineering, or corporate members of the 
Institution of Civil Engineers, London, or Institution of Engineers, Australia, 
who have specialised in port and harbour engineering. 

The Chief Engineer will have responsibility for an engineering organ- 
isation at present numbering approximately 100 staff and 650 other 
employees, undertaking the design, construction and maintenance of 
engineering works and port installations. These include wharves and piers 
in reinforced concrete, steel and timber; retaining walls in steel sheet- 
piling and reinforced concrete; piled foundations, steel framed transit sheds 
and port buildings generally; the mechanical equipment of wharves including 
electrically operated wharf cranes for general and heavy duty; electric power 
and lighting; major bulk coal and grain handling installations; breakwaters 
and earthworks. He will also be responsible for a fairly large dockyard 
engineering establishment; the maintenance and operation of a considerable 
fleet of dredgers, tugs, barges and other floating plant; the execution of 
major dredging and reclamation works; the installation and maintenance of 
aids to navigation; and the use and upkeep of a wide range of construction 

lant. 
. Administrative capacity of a high order and ability to lead and co- 
ordinate the work of other qualified engineers are essential qualifications. 


AND HARBOUR 
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SITUATIONS VACANT (continued) 


TEES ‘CONSERVANCY COMMISSIONERS. 


Applications are invited for the appointment of Assistant © -neraj 
Manager to the Tees Conservancy Commissioners. Candidates sho. id be 


fully experienced in all phases of port administration and operatic» and 
should submit their applications in detail. Commencing salary will | fixed 
in accordance with the qualifications of the candidate offered the a> »oint- 
ment. Superannuation, including widow's benefits and transfer a: ange- 


ments from existing schemes, available. Apply not later thar 30th 


November, 1954. 
Applications to be addressed to: The General Manager, Tess Con- 
servancy Commissioners, _ Terrace, Middlesbrough; and 1: arked 
‘Private and Confidential ~ 





TENDERS 
REPUBLIC OF INDIA— MINISTRY OF DEFENCE. 


DEVELOPMENT OF NAVAL DOCKYARD — BOMBAY. 


CIVIL ENGINEERING CONTRACT No. 2 
comprising 


GRAVING DOCK. WHARF AND ANCILLARY WORKS 


The Ministry of Defence, New Delhi, invite Civil Engineering Con- 
tractors to tender for Contract No. 2 in the Development of the Naval 
Dockyard at Bombay. 

The work involved in this Contract is of considerable magnitude, 
including a graving dock 600 feet long. Tenders will be considered only 
from Contractors of established reputation in Dock and Harbour con- 
struction, to whom the Preliminary Statement described below will only 
be issued. Brief particulars of Dock and Harbour experience of the 
Contractors should accompany the application. 

Formal Tender Documents to enable tenders to be submitted will be 
available during November, 1954, to interested firms of Contractors, on 
application to the Ministry’s Consulting Engineers. Sir Alexander Gibb & 
Partners, Queen Anne’s Lodge, Westminster, London, S.W.1. 

The closing date for tenders, which are to be addressed to Major 
General H. Williams. C.B.. C.B.E., Engineer-in-Chief. Army Headquarters, 
New Delhi, India, will be Monday, 28th February. 1955. Tenders will be 
invited on the basis of a priced Bill of Quantities with variation due to rise 
or fall in certain basic materials only. 

The Preliminary Statement for the guidance of Contractors proposing 
to tender for the Civil Engineering Contract No. 2 and giving details of the 
location and extent of the contract works is now available from the above 
mentioned Consulting Engineers, to whom application for copies should 
be made. . 

This Preliminary Statement is being made available to Contractors so 
that Contracting Firms desiring to submit tenders may make early arrange- 
ments to visit Bombay and obtain all the essential information at the site. 
A representative of the Consulting Engineers will be available at Bombay 
to meet the Contractors. 

Applications for formal tender documents from bona fide firms of 
Contractors who intend to tender for the work should be made to the 
Ministry’s Consulting Engineers, Sir Alexander Gibb & Partners, Queen 
Anne’s Lodge, Westminster. London, S.W.1, as soon as convenient but in 
any event noi later than 15th December, 1954. The tender documents will 
be despatched to Tenderers as soon as they are available for issue. A 
deposit of £100 Sterling or Rs. 1300 will be required from each Contractor 
who makes application for the Tender Documents. This sum will be 
refunded only following the submission of a bona fide tender by the Con- 
tractor and the return of the Tender Drawings. 

The Contractor whose tender is accepted may be required to furnish a 
security as specified in the Tender Documents. 





FOR SALE 


THE PORT OF BRISTOL AUTHORITY has for disposal at the 
City Docks, Bristol: 
One—Floating Pontoon, 
6-ft. 6-in, deep, 2-in. 
approximately 220 tons. 
hauled 1948. 
Also—One Hinged Bridge, 56-ft. span. 8-ft. 6-in. roadway between 
girders. Weight of ironwork approximately 15 tons. 
Form of Tender from the undersigned not later than November 8th, 1954. 
N. A. MATHESON, 
Engineer-in-C hief. 





265-ft. long, 28-ft. 6-in. to 19-ft. 6-in. wide, 
shell plating. The weight of ironwork 
In good condition—completely over- 


Engineers Dept., 


Avonmouth Docks, Bristol. 





SITUATION WANTED 


SENIOR CIVIL ENGINEER, also A.M.I.Mech.E., 35, desires position 
as Chief Engineer, or Deputy, to Port Authority, preferably ov aS. 
Previous experience in same capacity. Would consider any type of maritime 
works appointment. Please write Empire Airmail, via Box 164, “ Do & 
Harbour Authority.” 19, Harcourt Street, London, W.1. 
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